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Calendar of AMS'Mééüiigs and Conferences 


This calendar lists all meetings which have been approved prior to 
the date this issue of Notices was sent to the press. The summer 
and annual meetings are joint meetings of the Mathematical Associ- 
ation of America and the American Mathematical Society. The meet- 
ing dates which fall rather far in the future are subject to change; this 
Is particularly true of meetings to which no numbers have been as- 
signed. Programs of the meetings will appear in the issues indicated 
below. First and supplementary announcements of the meetings will 
have appeared in earlier issues. 

Abstracts of papers presented at a meeting of the Society are pub- 
lished in the journal Abstracts of papers presented to the American 


Mathematical Society in the issue corresponding to that of the Notices 
which contains the program of the meeting, insofar as is possible. 
Abstracts should be submitted on special forms which are available in 
many departments of mathematics and from the headquarters office 
of the Society. Abstracts of papers to be presented at the meeting 
must be received at the headquarters of the Society in Providence, 
Rhode Island, on or before the deadline given below for the meet- 
ing. Note that the deadline for abstracts for consideration for pre- 
sentation at special sessions is usually three weeks earlier than that 
specified below. For additional information, consult the meeting an- 
nouncements and the list of organizers of special sessions. 


Meetings 
— LI — 5 — ^ — 
Abstract Program 
Meeting # Date Place Deadline Issue 
855 * March 16-17, 1990 Manhattan, Kansas Expired February 
856  * March 23-24, 1990 Fayetteville, Arkansas Expired February 
857 . * April 7-8, 1990 University Park, Pennsylvania January 25 March 
“ 858 * April 19-22, 1990 Albuquerque, New Mexico January 25 March 
859  * August 8-11, 1990 Columbus, Ohio May 18 July/August 
(93rd Summer Meeting) 
October 20-21,1990 Amherst, Massachusetts August 6 October 
November 2-3, 1990 Denton, Texas August 6 October 
January 16-19, 1991 San Francisco, California October 10 December 
(97th Annual Meeting) 
August 8-11, 1991 Orono, Maine 
(94th Summer Meeting) 
March 16-17, 1991 Southbend, Indiana 
à - March 22-23,1991 Tampa, Florida 


- January 8-11, 1992 
(98th Annual Meeting) 
June 29-July 1, 1992 
(Joint Meeting with the 
London Mathematical Society) 
January 13-16, 1993 
(99th Annual Meeting) 
" January 5-8, 1994 
~ (100th Annual Meeting) 
"m * Please refer to page 43 for listing of special sessions. 


Baltimore, 


Beonfershces : e 


i 1 
“e . June 7-July 4, 1990: “Joint Summer Research Conferences in 
3 _ the Mathematical Sciences, University of Massachusetts at 
_ Amherst, Massachusetts. 


Cincinnati, 


Maryland 


Cambridge, England 


San Antonio, Texas 


Ohio 


July 8-28, 1990: AMS Summer Research Institute on 
Differential Geometry, University of California, Los Angeles, 


California 
Sd JUN 18-29, 1990: AMS-SIAM Summer Seminar on Vortex 
ac. * Dynamics and Vortex Methods, University of Washington, 
DU d Washington. e 
E . Events Cosponsored by the Society 
sd 15-20, 1990: Section A (xn ed Sessions at à 
the AAAS Annual Meeting, New Orleans, Louisiana. " à ,* 
* £ s 
: i Issue April Issue May-June Issue July-August Issue 
* * 
- Feb8, 1990 March 6, 1990 April 23, 1990 June 14,198@ — 
` Feb 9, 1990 March 5, 1990 125, 1990 ~ June 18,1990) 
' Jan 29, 1990 Feb 27, 1990 April 16, 1990 May 29, 1990 — = 


AS ‘Advertising De artment for an Advertising Rate Card for display advertising J deadlines. oi a 
in the Mathematical Sciences eisootings and Conferences sections 
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2 Journal Price Survey - Threatened 3 Letters to the Editor 
William H. Jaco, Executive Director of the AMS, responds to a challenge 20 News and Announcements 
to the integrity of the Journal Price Survey published in the November 7 3 
issue of Notices. 31 Funding Information for the 
Mathematical Sciences 
5 Encouraging Women in Math and Science 32 For Your Information 
Encouraging more women to choose careers in mathematics and 33 Meetings and Conferences 
Science is at the top of everyone's agenda these days. But how do we of the AMS 
make it happen? Last November, about 200 mathematicians, scientists, Manhattan, KS 
and educators convened for a lively two-day conference to discuss March 16-17 33 
various programs and studies addressing this issue. Allyn Jackson Fayetteville AR 
reports on this upbeat and productive conference. March 23-24 36 
University Park, PA 
April 7-8, 39 
Albuquerque, NM 
FEATURE COLUMNS Apri 19-22 41 


Invited Speakers, 43 
Joint Summer Research 
7 Computers and Mathematics Jon Barwise Conferences in the 
This month's column contains a piece about the computer calculus Mathematical Sciences, 46 
project going on at the University of Michigan at Dearborn and two AMS-SIAM Summer 


reviews, one of the PC version of Macsyma and one on the Mac version Seminar, 48 
of MathCAD. AMS Summer Research 
Institute, 49 


16 Inside the AMS Section A (Mathematics) 
: Sessi i 
Edward A. Connors reports on the History of the Committee on 51 sslonsiat AASSMeennn 


Employment and Educational Policy (CEEP) and its Annual Survey, and 
William P. Thurston raises some serious questions facing the Long 52 Mathematical Sciences 
Range Planning Committee (LRPC) and asks for reader responses. Meetings and Conferences 


19 Washington Outlook 63 New AMS Publications 


This month, Hans J. Oser examines the need for more emphasis on 65 New Members of the AMS 
education from funding agencies, instructors, and textbook authors. : 68 Classified Advertising 
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Journal Price Survey - Threatened 


The ability to conduct and publish cost comparison studies of 
research journals is being threatened. 

In 1982 the Society decided that a cost comparison study of 
mathematical research journals would benefit the entire mathematical 
community. The AMS published its first survey of American research 
journals in the November 1983 Notices. This first survey used data 
collected from the 1982 issues of the journals. The second survey 
used new data collected from the 1984 issues of the journals and was 
published in the March 1986 Notices. A companion of the second 
survey, a study by the European Mathematical Council (EMC) of 
prices of European journals, was published in the November 1986 
Notices. 

After the first survey, the AMS received notification from at- 
torneys for Gordon & Breach, Scientific Publishers, Inc. objecting 
to the content of the survey as it related to the Gordon & Breach 
(G & B) journals. The attorneys for G & B went on to say that “ 
this survey may be the case of wrongful computation and may also 
involve trade libel of our client." 

As a consequence of the EMC survey, the Chairman of the 
EMC was instructed by the EMC to write to those journals whose 
costs were significantly above average, drawing their attention to the 
situation and asking for their cooperation in keeping costs down. 
After receiving such a letter, G & B replied to the Chairman of the 
EMC that they believed they had *a substantial case involving trade 
libel” and that they had “turned this matter over to legal counsel 
both in the United States and in the United Kingdom." 

At the height of these exchanges, the Society yielded to pressure 
against publishing a complete survey. The second AMS survey, 
appearing in the March 1986 Notices, did not include the G & B 
journals, as reported in a footnote to that survey. There was, however, 
no agreement to refrain from ever including G & B journals in any 
future survey; it would have been a disservice to our readers to have 
restricted the survey in such a way. 

In an attempt to bring the information of the earlier surveys 
conducted by the AMS and published in Notices up to date, the 
AMS published, in the November 1989 Notices, its third survey of 
information taken from journal issues for the subscription years 
1984, 1986 and 1988. The third AMS survey includes data on 
G & B journals. The data for G & B journals was collected in the 
same manner as that for all other journals in the survey. The AMS 
sent these data to all publishers with journals in the survey, including 
G & B, notifying them of the Society's plans to publish the data and 
asking for verification of the data. G & B modified and verified the 
data and returned it to the AMS for publication. 

Since the appearance of the third AMS survey, the Society 
has received correspondence from attorneys representing Gordon & 
Breach, demanding a “retraction”. Furthermore, through a statement 
appearing as a paid advertisement in this issue of Notices, G & B 


questions the methodology of the survey and the intent and integrity 
of the AMS. 


(Continued on page 18) 
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144 Addendum to Newton's Principia, Read 300 Years Later V. /. Arno/'d and 
V. A. Vasil'ev 

213 The Accidental Mathematician Michael Albertson 
Michael Albertson shares some personal experiences and insights on 
Kyoto and relates them to the ICM-90 Second Announcement. 

FEATURE COLUMNS 

123 Computers and Mathematics Jon Barwise 
This month's column contains reactions to the debate over proofs of 
program correctness; an article tracing the development of a computer 
environment at Lafayette College; a piece on the use of computer mail for 
homework assignments; and a review of True BASIC, Calculus 3.0. 

132 Inside the AMS 
William B. Woolf traces the evolution of the Mathematical Reviews (MR) 
database from paper to electronic files, and takes a glance at possible 
future developments. 

135 Washington Outlook 


Shigefumi Mori Awarded 1990 Cole Prize in Algebra 

The Twenty-Third Cole Prize was awarded to Shigefumi Mori of Nagoya 
University for his outstanding work on the classification of algebraic 
varieties. 


Award for Distinguished Public Service Presented to Kenneth M. 
Hoffman 


The 1990 AMS Award for Distinguished Public Service was presented 

to Kenneth M. Hoffman for his outstanding leadership in establishing 
channels of communication among the mathematical community, makers 
of public policy, and the general public. 


This month's column, co-written by A. B. Willcox and Hans J. Oser, looks 
back at some of the events of the 80s and discusses the work of the 
Office of Governmental and Public Affairs of the Joint Policy Board for 
Mathematics. 
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Planning 


Quite a long essay could result by giving a brief description of all of the 
planning activities that routinely take place at the Society. The budgeting ex- 
ercise has little meaning without management plans for member services, the 
publication program, personnel needs, capital needs, and on and on. Several 
management groups maintain a continuing overview of Society operations 
and anticipate future needs to carry on Society activities. The information 
gained from the work of these groups then feeds into the year-long process 
of arriving at expenses to carry on the Society’s activities and the setting of 
revenues to cover expenses. The FY1991 budgeting process started in early 
December 1989 and will culminate in an authorized budget for Society oper- 


ations for FY 1991 at the conclusion of the November 1990 Board of Trustees 
meeting. 


These are interesting processes to the members; however, they are processes 
that deal with the mechanisms of implementing philosophical and strategi- 
cal Society planning. How are these philosophical and strategical plans for- 
mulated? There is no brief answer to this question, but there are two very 
important review and planning processes just beginning in the Society which 
illustrate the early aspects of Society planning and which point to channels 
by which members can voice opinions about the planning process. 


First is the appropriately named Long Range Planning Committee (LRPC), 
a standing Committee of the Board of Trustees. While its charge can be 
simply stated, the scope of its charge is enormous. The LRPC is to review 
the functioning of the Society and to report its conclusions to the Executive 
Committee of the Council and to the Board of Trustees. The work of this 
Committee has been very influential on the policies of the Society affecting 
governance, development/fund raising activity, publications, management, 
and budget. Members of this Committee are the Chair of the Board, Trea- 


surer, Secretary, third- and fourth-year members of the Executive Committee, 
and the Executive Director. 


An earlier LRPC recommended that every five years the Committee become 
intensely active. Following this schedule, the LRPC is undertaking a serious 
review and planning during 1990. There is an open letter to the members of 
the Society from the Chair of the LRPC in the “Inside the AMS” Section of 


the January issue of Notices, page 17. This letter solicits members' ideas and 
responses. 


The second planning process is carried out by the Executive Committee (EC) 
of the Council. The EC consists of the President, Secretary, the President- 
elect (even-numbered years) or Ex-president (odd-numbered years), and four 
elected members from the Council. The Council, which sets the scientific 
policy of the Society, has charged the EC to perform a continuing review 
of Society activities. This is done on a six-year cycle with three phases, each 
lasting two years. In these phases, the EC reviews meetings, publications, and 
everything other than meetings and publications. The EC is to complete the 
review of a phase in one year, if possible, and use the second year for study 
of a special topic. Presently under way is the review of publications. 


For the 1990 review of publications, the EC has identified special areas of 
the publication program for study. Members of the EC have selected from 
these special areas those on which they will complete the review and report to 
the Council. This review process will involve other members of the Council, 


members of Society publication and editorial committees, AMS staff, and 
members at large. 


Planning at the Society is a continuing activity which provides an opportunity 
for members to express their ideas. 


William Jaco 
Executive Director 
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Graduate Education in Mathematics: /s it Working? 


Despite the fact that mathematics education reform is being discussed 

in many forums—from government to business to academia—doctoral 
education in mathematics has largely gone unexamined. What is the 
mathematical sciences community saying about graduate education? Allyn 
Jackson's report focuses on the Joint Mathematics Meetings in Louisville 
in January, which provided a forum for discussion of this issue. 
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Computers and Mathematics Jon Barwise 


This month's column contains a discussion of TEX, by Michael Doob and 
several reviews: SNAPPEA by Colin Adams, Derive by Phil Miles, and /SETL 
by Donald Muench. 


Inside the AMS 


Frederick Gehring, chairman of the AMS Membership Committee, 
discusses the objectives and some of the activities of the Committee, and 
Herb Clemens announces the formation of the AMS Ad Hoc Committee on 
Cooperation with Latin American mathematicians. 


Washington Outlook 


This month, Hans J. Oser examines the 1991 Presidential budget, and how 
it affects Science & Technology in general & the NSF in particular. 
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AMS Russian Translation Program 


I would like to report on dramatic changes taking place in the Society's Rus- 
sian Translation Program and, more generally, in the relationship between 
the Society and the Soviet mathematical and publishing communities. 


The Society began its Russian Translation Program, with the aid of gov- 
ernment grants, in 1949. The Program has been guided over the years by 
the Committee on Translations from Russian and Other Slavic Languages, 
now a joint Committee with the Institute of Mathematical Statistics, The 
Association for Symbolic Logic and the Society for Industrial and Applied 
Mathematics. By 1988, the Program had grown to include three book series, 
six Russian translation journals and a Russian-English Dictionary. 


The Society is committed to producing high-quality, low-cost translations. 
The outstanding quality of our Program is recognized in both the Russian- 
and English-reading communities. Over the years, the Society has received 
requests from both communities to become more active in seeking and con- 
tracting for books and in supporting more translation journals. In 1988, 
the Society arranged for the consulting services of four distinguished Soviet 
mathematicians and hired an acquisition editor for the Russian Translation 
Program to identify Soviet mathematics of the very highest scientific quality. 


These acquisition activities have brought exciting additions to our Russian 
Translation Program. We are adding two new Russian translation journals 
through cooperation with the Leningrad Mathematical Society, Leningrad 
Mathematical Journal and Proceedings of the Leningrad Mathematical Soci- 
ety, in addition to two new Russian translation book series, Proceedings of 
Regional Conferences and Advances in Soviet Mathematics. The latter is a 
joint venture with the Academy of Sciences of the USSR and will be pub- 
lished only in English. There will also be translations of several new Russian 
books not in series, including expository writings in mathematics to be pub- 
lished in cooperation with the Mathematical Association of America. The 
Society has co-publishing agreements with several Soviet publishing houses, 
and the books published under these cooperative activities will appear in the 
continuing series Translations of Mathematical Monographs. Furthermore, 
the long-awaited update and expansion of the Russian-English Dictionary 
(the Lohwater Dictionary) will be published this year. 


Our activities have also led to changes in our interactions with the Sovi- 
ets. Contractual arrangements concerning copyright have heretofore been 
conducted on behalf of the Soviet authors through the offices of the state 
copyright agency, VAAP; now, the Society negotiates directly with Soviet 
mathematicians (copyright contracts currently must still be countersigned by 
VAAP). The amount of translation now being done in the Soviet Union has 
increased considerably. Likewise, scientific editing will now be done in the 
USSR for some of the new books in the Russian Translations Program. Fi- 
nally, the Society is training several Soviets for keyboarding in AMS-TEẸX 
for later typesetting at the Society offices. 


This account of changes in the Society's relationship with the Soviet math- 
ematical and publishing communities would not be complete without men- 
tioning the most dramatic change of all: the opening of the Soviet Union 
and the resulting personal contacts and exchanges between Soviet and West- 
ern mathematicians. The AMS is discussing cooperative activities with sev- 
eral Soviet mathematical societies. Soviet mathematicians have been most 
responsive to cooperative activities with the Society, and their support has 
facilitated many delicate contractual negotiations with Soviet agencies. These 
new exchanges have resulted in friendships with Soviet mathematicians and 


their families and friends. The real drama of change is with the lives of 
individuals. 


William Jaco 
Executive Director 
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Rademacher on J (7), Poincaré Series of Nonpositive Weights and the 
Eichler Cohomology Marvin I. Knopp 


Starting with the Fourier series expansion of J (t) and specific formulas 
for its coefficients, Rademacher was able to prove that /(T) is a modular 
invariant. Applying similar reasoning to automorphic forms of negative 


weight, one is naturally led to cocycle conditions and Eichler cohomology. 


Marvin Knopp describes the fascinating connections. 


The NSF Budget Request for Fiscal Year 1991 


Fiscal year 1990 didn’t bring the budget increases that NSF was hoping 
for, but the picture will be rosier in 1991 if the President's requested 
increase of 14% for fiscal 1991 actually materializes. Part of the increase 
will go toward starting a new batch of Science and Technology Centers 
and strengthening the NSF's education activities. In this annual report, 
Allyn Jackson examines the major components of the budget request. 


Mathematics Outside of Mathematics Departments Solomon A. 
Garfunkel and Gail S. Young 


In the last twenty years, there has been a dramatic rise in the number 

of bachelor’s degrees awarded in science and engineering. Because 
these areas have become increasingly mathematical, one would expect a 
concomitant increase in enrollments in advanced mathematics courses. 
But, despite large increases in calculus enrollments, enrollments in 
advanced mathematics have remained steady. In their study, the authors 
found that more students are enrolled in advanced mathematics courses 
outside of mathematics departments than inside them. They discuss their 
findings and the implications for the mathematical community. 


FEATURE COLUMNS 
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435 


438 


Computers and Mathematics Jon Barwise 


The issue of what goes to make up good courseware for undergraduate 
mathematics is addressed in an article by Keith Devlin. In addition, there 
are reviews of several pieces of mathematical software: FFTLIB, Phaser, 
and three programs for the NeXT: Groups, Rubik Algebra, and Orbit. 


Inside the AMS 

H. Hope Daly, the AMS Director of Meetings, gives a behind-the-scenes 
look at what it takes to put on a January Meeting. 

Washington Outlook 


Hans J. Oser discusses testimony of Lauro Cavazos, Secretary of 
Education and Erich Bloch, Director of the National Science Foundation, 
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In this issue, the Notices has instituted a new 
department called Forum. This department, 
created in response to a recommendation of 
the AMS Science Policy Committee, will pub- 
lish short articles on issues which are of 
interest to the mathematical community. We 
inaugurate the Forum with two articles con- 
cerning mathematics education and the pro- 
fessional mathematician. 
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From the Executive Director... 
Books: Acquisition and Distribution 


The Society is a publisher of books. The books published by the Society are 
principally for the communication of research mathematics. They are pub- 
lished in series (Colloquium, Mathematical Surveys and Monographs ...) 
and out-of-series (for example, 7 Have a Photographic Memory by Halmos). 
The first book published by the Society was the Proceedings of the Inter- 
national Mathematical Congress of 1893. That Congress also spawned the 
Colloquium Series which the Society began in 1896. The Colloquium Series 
was the only book series for the first fifty years. Today, there are nearly thirty 
such series, and this year the Society has plans to publish over seventy books. 


When one thinks of publishing books, one thinks of the processes of editing, 
composing/keyboarding, typesetting and printing. These are extremely im- 
portant aspects of publishing and ones which the Society performs very well. 
However, there are two other important aspects of publishing that determine 
its content and its success in communication: acquisition of manuscripts and 
distribution of published materials. These are the aspects of the Society's 
publishing program that involve the mathematical community and depend 
on that community for its quality and success. 


The acquisition of all Society books comes under review of editorial commit- 
tees made up of volunteer research mathematicians appointed by the AMS 
Council. These committees respond to submitted materials by evaluating the 
appropriateness to the series (if it is for a book in series) and the quality 
of the mathematical content. However, the committees, in general, do not 
solicit manuscripts nor have they ever been charged with such an acquisition 
activity. Individuals have served as volunteer acquisition editors, but this is 
not the rule. At present the Society's acquisition activity is small. There has 
been debate in the governing bodies of the Society regarding the purpose 
of the Society's publication program, how it should complement publishing 
programs of commercial publishers and whether the Society should become 
more of an initiator of proposals for publication. This is not simply a mat- 
ter of publishing more books, but rather of identifying, encouraging and 
realizing materials that will enrich the Society's efforts to communicate re- 
search mathematics. A successful acquisition program requires planning and 
thought about the purpose of the Society's book publication program. 


The distribution of Society books has been low key. It depends to a large ex- 
tent on standing orders, regular orders from libraries that purchase all books 
in given series. Yet it is responsive to the needs of the individual mathemati- 
cian and provides substantial member discounts. In distribution of its books, 
as in acquisition, the Society has tended to respond rather than initiate. For 
example, one is not likely to find AMS books regularly displayed on shelves in 
campus bookstores. However, this is changing. The governing bodies of the 
Society have authorized an effort for the active distribution of AMS books to 
bookstores. This plan calls for the support of mathematicians, who will act 
as local representatives of the AMS on their campuses and as liaisons with 
their campus-area bookstores, and ranges from this individual activity to the 
establishment of a broad distribution activity. Along with this distribution 
effort, the Society plans to introduce a new book series that provides books 
usable as texts in graduate studies in mathematics. ` 


The real news in the Society’s book publishing program is happening where it 
has most contact with the mathematicians. By expanding our acquisition and 
distribution activities, we are enlarging the forum in which mathematicians 


can publish their work, and at the same time increasing the availability of 
published works to the community. 


William Jaco 
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Otto Neugebauer (1899-1990) 


Otto Neugebauer's role in the creation and development of Mathematical 
Reviews is highlighted. 


Renewing U.S. Mathematics - A Plan for the 1990s 


This report (referred to as David II), released by the Committee on 
Resources for the Mathematical Sciences, describes developments since 
the David | Report and recommends actions to address ongoing concerns 
and issues. In this issue we reprint the Executive Summary. 


A Challenge of Numbers - People in the Mathematical Sciences 


The Executive Summary of a Challenge of Numbers, released by Project 
MS2000, focuses on some of the important issues that arise from the data 
collected in preparation for the projects final report and recommendations. 


555 Interview with David A. Sanchez 
Allyn Jackson interviews David A. Sanchez, professor of mathematics and 
provost at Lehigh University, who has been appointed Assistant Director 
for Mathematical and Physical Sciences (MPS) for the National Science 
Foundation. 

558 Annual AMS-MAA Survey: Doctoral Degrees Conferred 1988-1989 
(Supplementary List) 
A list of names and thesis titles for members of the 1988-1989 Ph.D. class 
is featured. The second report of the AMS-MAA Survey will appear in the 
next issue of Notices. 

FEATURE COLUMNS 


562 Computers and Mathematics 4Jon Barwise 


This month's column contains two articles, one concerned with the current 
and future feasibility of electronic mathematical journals and the other with 
pedagogical issues raised by computers. There is also a review of Linear 
Programming by Fractions. 


570 Inside the AMS 


This month's column includes reports from the AMS Secretary, Robert M. 
Fossum, and Treasurer, Franklin P. Peterson. 
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Hans J. Oser reports on the 15th AAAS Colloquium, held April 12-13, with 
D. Allan Bromley the Keynote Speaker. 
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From the Executive Director ... 


MATHEMATICS EDUCATION 


As reported approximately a year ago in comments found on this page of Notices, 
new things are happening at the Society relative to mathematics education. At a recent 
meeting, I was involved in several discussions on “the role of the AMS in mathematics 
education." To put such discussions in perspective, I found it instructive to reflect 
on the purpose of the Society and how present issues and activities in mathematics 
education bear upon this purpose. 


The purpose of the Society has been unchanged since its inception though the wording 
of that purpose has gone from "encouraging and maintaining an active interest in 
mathematical science" to “furtherance of the interest of mathematical scholarship 
and research." The latter appears in the text of incorporation of the Society in 1923 
and remains as the stated purpose of the Society. How the Society carries out its 
activities and conducts its business within the framework of its purpose is reflected in 
the interpretation of that purpose by Society leadership and governing bodies. I would 
say the present leadership and governing bodies interpret the Society's purpose rather 
broadly in support of and service to the mathematical community. 


The purpose of the Society and activities specific to mathematics education have been 
at issue before. The April 1915 Council voted that “It is deemed unwise for the Amer- 
ican Mathematical Society to enter into the activities of the special field now covered 
by the American Mathematical Monthly . . ." What the Council of April 1915 went on 
to say is priceless: “... should an organization be formed to deal specifically with this 
work, the Society would entertain toward such an organization only feelings of hearty 
good will and encouragement." Of course, this is precisely what happened and this year 
we celebrate the 75th Anniversary of the Mathematical Association of America, which 


was founded at the meeting of the Chicago Section of the Society held in Columbus, 
Ohio in December 1915. 


Today there is considerable public attention to issues in mathematics education from 
kindergarten through graduate school, and other professional mathematics organiza- 
tions are working vigorously on mathematics education. But there seems to be a strong 
and recurring message in all of the present activity: the community commonly iden- 
tified as being represented by the Society must be involved if mathematics education 
reform is to be complete and effective. Concern about the wisdom of the Society's en- 
tering such activities, as well as concern about the use of Society resources, continue to 
be raised. Compartmentalization and stratification within the community have led to 
issues of “turf.” There will only be benefit to the community through the collective and 
cooperative actions of all the community; mathematics education reform and encour- 
agement for those typically underrepresented in the study of mathematics can only be 
achieved through support for a strong and healthy research enterprise in mathemat- 
ics; indeed, the furtherance of the interest of mathematical scholarship and research 
cannot be achieved without attention to issues of mathematics education. 


To focus discussions of the AMS role in mathematics education and to direct Society 
action, the Executive Committee of the Council has recommended to the Council 
that a standing AMS Committee on Education be established. This Committee will 
provide a forum for the discussion of the full range of mathematics education issues 
facing the nation, including but not limited to, general mathematics education for 
K-12, undergraduate and graduate mathematics education, and the recruitment of 
young people and underrepresented groups into the profession. The Committee will 
recommend actions that will make a positive contribution to improving mathematics 
education and will communicate and coordinate these actions with the educational 
initiatives of other organizations. 


Mathematics education involves difficult intellectual questions and is not merely a 
service activity. We must attempt to define and describe mathematics education in the 
broad professional role of the members of our community. Hopefully, we will develop 
a culture that will not have to ask *what is the role of a research mathematician in 
mathematics education?" 


William Jaco 
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Letters 


to the Editor 


Treatment of Book Reviews 
and Responses in the Bulletin 


Il am writing to express some dismay 
with recent actions concerning a book 
review written by Steven Krantz of 
Washington University and submit- 
tted for publication in the Bulletin of 
tthe AMS. As I understand events, the 
review by Krantz of two books by 
IH. Peitgen, P. Richter, and D. Saupe 
wvas initially accepted for publication, 
edited, and galley proofs were sent to 
tthe author. Subsequently, however, 
tthe acceptance was withdrawn in re- 
sponse to objections to the review by 
IBenoit Mandelbrot, and a request by 
Ihim to respond in the pages of the 
iBulletin. 

At Professor Krantz’s request the 
‘AMS Council considered the matter. 
“The Council voted to refer Krantz's 
review together with Mandelbrot's 
response to the Notices editorial com- 
mittee for publication in Notices. An 
amendment to refer them instead to 
tthe Bulletin editorial committee for 
publication in the Bulletin was de- 
tfeated. Professor Krantz declined the 
«offer to publish in Notices for reasons 
tunknown to me. Perhaps he resented 
tthe Council's implication that his re- 
"view and Mandelbrots comments, 
‘while not suitable to accompany the 
tusual book reviews in the Society’s 
:scholarly journal, were adequate for 
‘the Society's newsletter. 

On the two occasions I have been 
iasked to write book reviews for the 
Bulletin I never dreamed that had 
my opinions been controversial, my 
reviews could have been rejected or 
relegated to Notices on that basis. 
By the same token, had I ever taken 
serious exception to a review to be 
published in the Bulletin and asked 
to respond to it, I would have been 


astonished (as Mandelbrot probably 
was) if the result was the suppression 
of both the review and the response 
(or an attempt to dispose of them in 
Notices). As long as I perceive this to 
be the editorial policy of the Bulletin, 
I cannot in good conscience agree to 
review for that journal. 

The correct action to have taken 
seems obvious to me. Both the Krantz 
review and a review by Mandelbrot 
of the same books should have been 
published in the same issue of the 
Bulletin. Surely, this kind of com- 
petition of ideas is the very foun- 
dation of our intellectual tradition. 
Controversy in mathematics may be 
rarer than in other disciplines, but 
it should be dealt with in a free 
market of ideas; it should not be 
shoved under the rug by relegating it 
to Notices. 

Fortunately, both the original re- 
view of Krantz, and a response by 
Mandelbrot have appeared in the 
fall issue of the Mathematical Intel- 
ligencer. I urge all members of the 
AMS to read them both. 


John Franks 
Northwestern University 
(Received September 14, 1989) 


Boycotting Scientific Visits 
to China 
Last week I received a letter from 
Professors Fuchs and Wu, asking me 
to join them in expressing outrage at 
the repressive measures taken by the 
Chinese government against its stu- 
dents and citizens. I agree 10096 with 
Professors Fuchs and Wu that math- 
ematicians who have interacted pro- 
fessionally with Chinese colleagues 
should speak out to condemn the 


brutal suppression of human rights . 


in China. However, their letter pro- 
posed something more, i.e. a boycott 
of further visits to China at this time. 
I felt less sure whether that action 
was correct. Being uncertain how to 
respond, I put their letter on our de- 
partment bulletin board, and invited 
faculty and graduate students in my 


department to share their views on 
this matter with me. 

The responses from our Chinese 
graduate students were consistent. 
They all said roughly the same thing, 
ie. *do not reject Chinese mathe- 
maticians in this way." They told 
me that most Chinese students are 
not lucky enough to be able to study 
abroad; that many Chinese universi- 
ties do not have enough money to 
subscribe to current journals; that 
Chinese students and scholars have 
great difficulties in simply learning 
about new developments in mathe- 
matics; that if American mathemati- 
cians reject opportunities to visit 
Chinese universities and institutes, 
some math graduate students will 


Policy on Letters to the Editor 
Letters submitted for publication in Notices 
are reviewed by the Editorial Committee, 
whose task is to determine which ones are 
suitable for publication. The publication 
schedule normally requires from two to 
four months between receipt of the letter in 
Providence and publication of the earliest 
issue of Notices in which it could appear. 

Publication decisions are ultimately 
made by majority vote of the Editorial 
Committee, with ample provision for prior 
discussion by committee members, by mail 
or at meetings. Because of this discussion 
period, some letters may require as much 
as seven months before a final decision is 
made. Letters which have been, or may be, 
published elsewhere will be considered, but 
the Managing Editor of Notices should be 
informed of this fact when the letter is sub- 
mitted. 

The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
cles, although rebuttals and correspondence 
concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- | 
ered for publication. All published letters | 
must include the name of the author. 

Letters should be typed and in legible 
form or they will be returned to the sender, 
possibly resulting in a delay of publication. 

Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, 
and will be acknowledged on receipt. 
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lose their only contact with modern 
mathematics; that, while a boycott is 
well-intentioned, it ends up hurting 
the very individuals it was intended 
to help. 

A boycott is a clear way to “do 
something”, but on the balance I 
think it's wrong. Here are some al- 
ternatives. Mathematicians who are 
invited for future professional visits 
can be alert to possible opportunities 
to speak up. They should certainly 
take care to be sure they are not 
used to give legitimacy to a repres- 


attention. That committee ought to 
be pressed if it fails to express itself 
appropriately. I feel that it is impor- 
tant that we show the world that we 
are a professional community with a 
conscience. 


Joan S. Birman 
Columbia University 
(Received October 2, 1989) 


EpiTOR'S Note: The chair of the 
AMS Committee on Human Rights 


Support for 

Romanian Mathematicians 

For the last six years, only one m 
ber of the Department of Matn 
matics of INCREST was allow À 
travel to a western country to att : 
scientific meetings. During this E 
riod I lost more than ten such event, 
and one may estimate the leve] E 
this loss for the more than Sevent 
members of our Department. 
I protest against thi 


! S situatio 
which affects profoundly A 


Our research 


sive regime. The AMS has a Human — 9 Mathematicians is Alice T. Schafer. uu ee of the AMS, I ask the Ho 
Rights Committee, and with E Her address is Department of Math- 79? a TER a e EID, for Supp In 1 
Support and input from the member- CMatics, Wellesley College, Box 64, r us um Md. c is 
ship it can bean effective committee, Wellesley, MA 02181. eae In 
Specific individual cases of mathe- Dan Tiba self 
maticians who have suffered from INCREST 


recent events must be brought to its 


Bucharest, Romania 


but 
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Encouraging Women in Math and Science 
Conference Focuses on What Causes Problems 
And What Makes a Difference 


How do we encourage more women to pursue careers 
in mathematics, science, and engineering? At scientific 
conferences these days, there's hardly a committee meet- 
ing or keynote address that doesn't raise this question. 
In the past, the issue was usually raised with a lot of 


EST^ self-righteous pats on the back for even considering it, 


f 


lania 
1989) 


but nowadays, amid alarming statistics about a serious 
future shortfall in scientific personnel, policymakers in 
the various scientific communities are forced to give it 
serious consideration. 

And now that people are abandoning simplistic expla- 
nations that boys are just plain better at math and science 
than girls, they are beginning to see how complicated the 
entire issue is. Women are sometimes seen as a homo- 
geneous pool that can simply be siphoned off into the 
math and science pipeline, but the reality is much more 
complex. Just how complex was demonstrated at the 
Conference on Women in Mathematics and the Sciences, 
held November 10-11,1989 at St. Cloud State University 
in St. Cloud, Minnesota. The conference also showed the 


* widespread interest in this issue; the main conference 
) organizer, Sandra Keith, a mathematician at St. Cloud, 


says that what began as a conference for 60-80 regional 
participants grew to almost 200 participants from 32 
states. She also received 800-1000 inquiries from the 
U.S. and abroad. 

If the conference established anything, it was that 
these problems are neither simply defined nor sim- 
ply solved. Societal expectations, cultural attitudes, peer 
pressure, standardized testing, educational practices, toys 
and play experiences, competition—these are the kinds 
of factors that conference participants pointed to as af- 
fecting women's participation and achievement in math- 
ematics and science. The effective programs participants 
described seem to share some common features, among 
them encouragement, peer group support, role models, 


! and cooperative learning. There was also an emphasis on 


directing particular efforts toward women; high-quality 
educational experiences will stimulate the interest of 
all students, but females, more often than males, need 
direct, personal encouragement. 


Peer group support and personal encouragement are 
not the kind of well-defined variables that most scientists 
and mathematicians feel comfortable dealing with. In- 
deed, at recent meetings of various policy groups in the 
mathematical sciences, discussions of recruiting more 
women are markedly different than at the St. Cloud 
conference. Usually the focus is on the quantitative as- 
pect of the problem: there won't be enough white males 
to meet the science and technology needs of the next 
century. At the St. Cloud conference, this argument was 
rarely mentioned; the emphasis was on such issues as 
equity, cultural biases, encouragement, perseverence, co- 
ordinating career and family life, and comunicating the 
excitement of scientific careers. 

But this doesn't mean the discussion meandered into 
a fog of psychological talk. For the most part, the con- 
ference participants were chemists, physicists, biologists, 
and mathematicians, and they kept the discussion con- 
crete. They understand what helped them to persevere 
and succeed, and now they are applying this knowldege 
to help other women. It was clear that the participants 
not only found the conference useful and interesting, but 
also enjoyed finding themselves at a scientific conference 
filled with other women. 

“I felt that the attitude was celebratory, there was a 
very happy feeling among the participants that, finally, 
the contribution of women is acknowledged," says Keith. 
“This acknowledgment is due to changing times, changing 
demographics, and a recognition that women do make 
good students and scientists. But there's still work to be 
done." It would have been easy for the participants—the 
great majority of whom were women—to spend time 
exchanging complaints and horror stories, but this didn't 
happen. The emphasis was on success and how to make 
it happen. 

For example, Martha Nesbitt, a Ph.D. candidate in 
dynamical systems from the University of Colorado at 
Boulder, described some of her experiences in organiz- 
ing graduate students to make the department more 
responsive to the students. About five years ago, women 
graduate students organized and ran what they called 
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"slow pitch" colloquia, in which faculty and students 
would speak on various topics at such a level that 
any first year graduate would be able to follow the 
entire lecture. The colloquia have proven successful in 
establishing camaraderie among the students, and the 
quality of the lectures is such that many faculty are now 
attending the lectures—they enjoy the break from the 
“high-powered, macho" stuff of their research, Nesbitt 
joked. 

In addition, the graduate students collaborated with 
the faculty to rework the first two years of graduate 
study to de-emphasize the preliminary examination and 
emphasize classes and hooking up with an advisor. Many 
women students were involved in these efforts and in 
working with faculty to insure that student concerns were 
heard. For example, one woman student was doing well 
in her classes, but had trouble passing the prelim because 
of time pressure. The students negotiated with faculty to 
give her extra time, and she passed the exam. Nesbitt 
said that she felt women needed to have a system that 
was flexible enough to change for their needs or they 
would quit. *Here, women felt they could change things," 
she said. “It’s the small battles that discourage women, 
but, if the battles are won, that's what encourages women 
to keep at it." 

There were a number of presentations focusing on 
psychological research on gender differences in math- 
ematics and science ability. Beverly Gimmestad from 
the mathematics department at St. Cloud said that boys 
generally do better than girls on tests of visual and 
spatial ability. But she has found that when such skills 
are taught to girls, their performance is equal to the 
boys’, implying that such skills are learned, rather than 
biological. Keynote speaker Marsha Matyas, a biologist 
who heads the Women in Science project at the American 
Association for the Advancement of Science, said she 
has found little evidence for a biological difference in 
male and female mathematics and science performance, 
but that differences emerge as a result of such factors as 
different play experiences and parental expectations. 

Matyas also presented data from a study showing 
that female students have significantly less experience 
with scientific instruments such as barometers and tele- 
Scopes, even though they indicate interest in using such 
equipment. She noted that boys more often than girls 
read science books or magazines, attend science lectures, 
and talk about science with their friends. In addition, 
social pressures often affect girls more than boys. Harvey 
Keynes, a mathematician at the University of Minnesota 
who runs a program for mathematically talented youth, 

says he believes that girls are socially attuned earlier than 
boys and are thus more vulnerable to social pressures 
telling them that science and mathematics are “nerdy,” 
weird, or boring. And anyone who doubts that kids have 
this view of science should see the kids’ drawings of the 


“typical scientist” that Matyas showed—they de 
man in a white coat performing diabolical expe 
torturing animals, or working for the FBI. 

There were several presentations on successful Dro. 
grams for encouraging girls and women in science and 
mathematics. These ranged from a program in the chem. 
istry department at the University of Alberta in Which 
female high school students assist in research with fac. 
ulty for six weeks during the summer, to a program 
at Rutgers University with an all-woman, math-science 
dormitory with about 100 undergraduates and 10 gradu. 
ate students, to a 2-day conference at Argonne National 
Laboratory on “Science Careers in Search of Women.” 
The programs share the common themes of specifically 
targeting women and providing encouragement in the 
form of peer group support and role models. 

There was also a session on curriculum and courses, 
and several innovative approaches were described. Clau- 
dia Henrion, a mathematician at Middlebury College, 
is teaching a history of mathematics course that looks” 
at the social and cultural factors that have influenced 
mathematics and that continue to influence it today. The 
course examines the different groups that have supported 
and practiced mathematics throughout its history and 
how they have influenced research. Anita Solow, a math- 
ematician at Grinnell College, described her course on 
“Feminist History and Critiques of Science,” which ex- 
amines feminist perspectives on the influence of gender 
on science. Solow says she believes that scientists often 
withdraw from debate on the feminist critiques because 
they feel attacked, but that there is much that is valid 
and useful in the critiques. 

The St. Cloud conference was impressive in the wide | 


picted 4 
iments, 


variety of topics it covered. However, the fact that the, 


conference swelled to beyond the organizers’ original! 
plans meant that there were often three or four parallel 
sessions running. The conference proceedings, which are 
scheduled to appear in the fall of this year, will help 
to make more of the information-accessible. Keith says 
she thinks the proceedings will be very useful, even for 
people who wouldn't ordinarily consider attending such 
a conference. “When people see the program, and see 
how many really concrete topics were covered, they may 
change their minds, and say, some really good stuff did 
happen here," she remarks. *Some people think we Ie 
drum beating, or it's a tea party, or some kind of little 
ladies’ klatch, but it’s much more serious than that. 


Allyn Jackson | 
Staff Writer 


For information on obtaining the proceedings, write m 
Sandra Keith, Department of Mathematics and Statistics 
St. Cloud State University, 720 South 4th Avenue, St. 
Cloud, MN 56301-4498. 
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Editorial notes 


Computers and visual representations in mathematics 
Over the past eighteen months several ways in which com- 
puters are changing mathematics have been discussed in these 
pages: computer assisted proofs and proof checking, mathemat- 
ical writing and typesetting, experimentation in mathematical 
discovery, and mathematical education and communication. 
This month I would like to suggest another possibility.! 

Probably the greatest discrepancy between today's comput- 
ers and mathematical models of them (Turing machines, say) 
lies in the graphical interface of the modern computer. The 
graphical capability of today's computer gives us powerful new 
tools for concretely visualizing mathematical phenomena and 
structures, as witnessed by programs like Mathematica. It is 
this power as much as any other which has led to their use as 
tools in mathematical discovery and pedagogy. 

Why shouldn't this graphical capability be exploited even 
further? In particular, why shouldn't graphical representations 
share the role in mathematical proofs traditionally reserved 
for linguistic representations (i.e., sentences)? More specifically, 
why shouldn't diagrams and other forms of graphical represen- 
tations be used as essential constituents in the statement of a 
theorem, or in its proof, or both? 

This is a logical heresy, of course, as we are all taught at 
our mother's knee when we study geometry. But why should 
the linguistic representations have such an exclusive hold over 
other ways of representing mathematical objects and mathe- 
matical information? In the past, it was thought that there were 
hazards associated with visual representations, hazards which 
make them “dangerous” if used for more than heuristic aids. 
But upon examination one finds that all the hazards associated 
with visual representation are also present in linguistic repre- 
sentations. And the computer is beginning to provide us with 
tools to overcome the problems that have given diagrams and 
other visual representations such a bad name in mathematics. 
For example, there is no principled reason why an automated 
proof checker couldn't check a proof using diagrams." 
———————D 

'The main thought in this editorial is taken from a joint paper I 
have written with John Etchemendy, "Visual information and valid 
reasoning,” to appear in an MAA volume Visualization in Mathematics 
being organized by Walter Zimmerman and Steve Cunningham. — 

Indeed, we are developing a program we call Hyperproof to do just 
that in one simple domain. 
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This is not the place to go into these claims in detail, but 
I would like to give one nice example, borrowed from Colin 
Adams, a topologist at Williams College who is part of the ge- 
ometry supercomputer project and who is interested in knots 
and the attempt to find mathematical invariants for them. Given 
a particular knot K in the 3-sphere, it is often possible to “mu- 
tate” K to obtain a new knot K’, one that is very difficult to 
distinguish from K. In particular, the usual invariants (such 
as the Alexander polynomial and the more recent two-variable 
polynomials) fail to distinguish the knots. Moreover, if K is hy- 
perbolic (as the vast majority of knots are), other well-known 
invariants (such as the hyperbolic volume, cusp volume, confor- 
mal cusp invariant, and the Chern-Simons invariant) also fail 
to distinguish the knots. However, the two knots can often be 
distinguished by means of certain diagrams, namely horoball 
diagrams.? The horoball diagram can be easily computed and 
graphically dísplayed. The result is a set of circles of varying 
radii in the plane. Indeed, Adams showed them to me on the 
Macintosh in his office last month using Jeff Weeks' Hyperbolic 
3-manifold program SNAPPEA.^ If the horoball diagrams for 
the two knots differ, the knots must be distinct. (It is not known 
if the converse is true, though it is in the wide number of cases 
that have been computed.) Furthermore, the relative positioning 
and sizes of the circles yields much geometric and topological 
information about the knots. But encoding the picture in some 
way as a set of numbers or equations would make it extremely 
difficult to extract that information.? 

The graphical potential of the computer has led Etchemendy 
and I, and no doubt others as well, to question the linguistic bias 
of modern mathematics. We suggest that horoball diagrams and 
other forms of visual representations may, in the not too dis- 
tant future, come to share a more equal footing with the linguis- 
tic form of representating mathematical information now used 
for (officially) stating and proving mathematical results. Why 
should those mathematicians who reason and discover in pri- 
vate using visual representations always have to try to describe 


3Adams: “The horoball diagram of a knot is a two-dimensional 
projection of the horoball packing in hyperbolic 3-space corresponding 
to the lift of a maximal cusp in the knot complement." 

^Adams will be reviewing this program in this column in the near 
future. I suspect his review will contain a picture of some knots and 


their horoball diagrams. 
5Reference: C. Adams, M. Hildebrand, J. Weeks, “Hyperbolic Invari- 


ants of Knots and Links", Geometry Supercomputer Project Research 
Report GCG 3, to appear in Trans. of A.M.S. 
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their work using solely linguistic representations, only to have 
the reader have to decode the result to rediscover the visual rep- 
resentations which led to the discovery in the first place? It is 
just not true that you can’t have a correct proof with a diagram 
as an essential step. And why should we continue to be ham- 
pered by the static nature of the written word when representing 
dynamic phenomena, or even when presenting a dynamic proof 
of a static result? 

If these speculations are on target, then the graphical inter- 
face of the modern computer will radically change the exposi- 
tion of mathematics in the not too distant future, and force us 
to rethink the standard logocentric account of the logical un- 
derpinnings of our subject. 


This month’s column 

Most of this month’s column is devoted to reviews of symbolic 
mathematics programs in their personal computer incarnations. 
There is a detailed review of the PC version of Macsyma. And 
there is an expression of frustation in a short review of the Mac 
version of MathCAD. In addition, we have the following let- 
ter about MATCALC, and a piece about the computer calculus 
project going on at the University of Michigan at Dearborn. 


A letter about MATCALC 
The following letter was received from one of the 
developers of MATCALC. 


In the “Computers and Mathematics" section of the 
July/August issue of Notices, a review appeared of 
the MATCALC matrix analysis package. > 


This package was developed by Michael Gerberg and 
myself in the School of Mathematics, University of 
New South Wales. We would like to bring it to the 
attention of your readers that this package has been 
placed in the Public Domain. At the present time, 
the source code (in C) and the manual (in TEX) 
are available on netlib in Australia. Also, Australian 
netlib has forwarded the codes to Argonne for 
possible inclusion of the package in the US netlib 
network. Finally, we would like to point out that 
the package is not restricted to MS-DOS, UNIX and 
VAX/VMS operating systems, as it should run on 
any computer which supports the C language. 


Yours sincerely, 


Elvin J. Moore 
email: moore@hydra.maths.unsw.oz 


Professor Jon Barwise 
Center for the Study of Language and Information 
Ventura Hall 


Stanford University 
Stanford, CA 94305-4115 
email: Barwise@csli.stanford.edu 


ee 
Computers-in-Calculus 
The Dearborn Project 


David A. James 
The University of Michigan - Dearborn 


A major obstacle, perhaps the major obstacle to using 
computers in teaching Calculus is not the lack of demon- 
strable value, but the difficulty and time involved by 
the teacher in preparing an effective presentation. To 
implement computers in Calculus courses at the present 
time requires three things, according to Professor Karian 
of Denison University: some hardware, some software, 
and *a damned fool", which he, along with a couple 
hundred other of us, cheerfully admits to being. Even 
with a large investment of time and effort by a faculty 
member, much of what is tried the first time will of 
course not be as effective as anticipated. As Will Rogers « 
once remarked “You can be on the right track and still / 
get run over!" The invitation at the end of this article 
offers one possible solution to the Will Rogers problem. 


Project Description at the 
University of Michigan - Dearborn 


The Computers-in-Calculus project running at The Uni- 
versity of Michigan - Dearborn uses materials developed 
by Professor Margret Hóft and the author. The first year 
and a half of our four year development program has 
concentrated on first semester Calculus, and has been 
supported solely by local funding; however, we shall 
soon be installing new computers jointly funded by our , 
University and NSF to continue our project. : 

The project involved the computer in three ways: ' 
classroom demonstrations, weekly laboratories, and home- 
work assignments. Last year, six sections of Calculus 1 
were taught as computer sections by the directors and 
one other faculty member, and fifteen sections were not. 
In the computer sections, three of the four meetings 
each week were ordinary lectures augmented by short 
computer demonstrations. The fourth period of the week 
consisted of an abbreviated lecture followed by inter 
active computer laboratory activities, held in a room 
equipped with 17 microcomputers. The three professors 
involved found the computer materials surprisingly SUC 
cessful and beneficial, and the students felt likewise (see 
the Survey Results section below.) 


Classroom Demonstrations 


Of all the uses of computers in Calculus, the most 
surprisingly successful for us in terms of beneficial 
effect per minute spent was the adding of short (3-5 
minute) computer demonstrations once or twice during 
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regular classroom lectures. Lecturing still remains very 
much the center of the classroom presentation, but we 
found that a couple of short demonstrations on the 
computer every period makes a substantial difference in 
the level of understanding by the students, especially 
on topics for which a changing picture or a careful 
graph makes a point more clearly and convincingly 
than a hand-drawn static blackboard drawing. Some 
topics (like graphing) are simply more convincing to 
students if produced on the computer; others (like 
what it means to double and redouble the number of 
inscribed rectangles under a function and add their 
areas) become clearer when a sequence of pictures 
and associated sums are presented in quick succession. 
Students seem to concentrate exceptionally hard on these 
computer presentations, and this concentration often 
leads to greatly increased student participation in class, 
promoting valuable discussion and questioning of the 
“but what if...” type. 

We have developed effective short classroom demon- 
strations on about 35 topics in first and second semester 
Calculus. As one example, there is a program which 
draws the graph of f(x) on the screen, then asks the 
user to draw f'(x) using the cursor or mouse and gives 
the person a grade on their attempt (like 8596). This 
activity is extremely effective in getting students to think 
about the geometric relationship between f(x) and f'(x). 
Similar quizzes are presented for f"(x), and it is not 
long before some students are better than the teachers 
in graphing f” from f. As another example, within 4 
minutes, students can be convinced of the existence of 
a continuous nowhere differentiable function, by seeing 
smaller and smaller sawtooth functions added to one 
another, and looking at the graph of the result. 


Laboratory Sessions 


In the once-per-week computer laboratory session, the 
instructor gives an abbreviated 20-minute lecture at the 
beginning introducing the topic of the day, and then 
the students are given a written 4-5 page set of labora- 
tory instructions. Students form teams of two (we were 
surprised to learn that pairs learn more actively than 
singletons) and work through the handout under the 
guidance of their instructor and an undergraduate lab as- 
sistant (paid $250 per semester through fees the students 
pay the university for general computer services.) The 
laboratory activities are interactive, requiring continual 
input from the students in order to proceed. Topics 
include how to find the slope of a curve, linear and 
quadratic approximation, extrema of a function, New- 
ton's method, the definite integral, a demonstration of 
the Fundamental Theorem of Calculus, etc. Discussion, 
interaction, and comparison of results between teams is 
encouraged. Students fill in answers to various questions 


on their handouts, attach the printouts of graphs which 
helped them determine their answers, complete computer 
homework problems found at the end of each lab hand- 
out, and try to solve a particularly thought-provoking 
“challenge” problem. To increase the students’ written 
communication skills, the report must also contain a 
short paragraph discussing the central concepts covered 
in the lab. The lab reports are quite easy for the student 
assistant to grade, and do count toward the course grade. 


Software 


The software for the project was chosen with the novice 
user in mind. Our requirements were: 1) the student 
should need no previous computer experience, 2) one 
package should be a strong Calculus fool, and one pack- 
age should be in the form of a tutorial, and 3) the 
student should need to invest very little time mastering 
a software-specific syntax. To find the best software, 
we held telephone interviews with faculty members at 
sixty colleges and universities, and then performed an 
extensive review of the thirty pieces of software most 
recommended in those interviews. For first semester 
Calculus using IBM PCs, we begin with Exploring Cal- 
culus on the IBM PC by Fraleigh/Pakula for both the 
classroom demonstrations and for the laboratories. This 
software together with our written laboratory handouts 
form the tutorial portion of the materials. By the fourth 
week we begin shifting to the more powerful Microcalc 
by Harley Flanders (our choice for the Calculus tool.) In 
Microcalc, differentiation can be carried out symbolically 
as well as numerically and geometrically, but for integra- 
tion, the symbolic approach is not yet included, at least 
not until version 5.0. Both these software packages have 
worked out very well, although we incorporated some 
additions and alterations into the Exploring Calculus 
software. Playing a smaller role in our project is CalcLab 
I by Peterson for outside class drill. Finally our software 
choice to provide symbolic integration, other symbolic 
manipulations, realiable 3D graphing, and much more, is 
the excellent Mathematica by Wolfram, for which we are 
writing materials for three additional labs. The expense 
of Mathematica ($10,000 for only 16 copies, as opposed 
to Microcalc's site license for $425) has up to this time 
prevented us from implementing these three labs; how- 
ever past experience suggests that either Mathematica 
will soon offer an affordable site license for colleges and 
universities, or the marketplace will produce a similar 
product that is affordable. The cost of purchasing all our 
site licenses (exclusive of Mathematica) totalled about 
$1200 in one time costs. 
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Hardware 


In the 1988-1989 school year, our laboratory consisted of 
very old ICM PCs (called *dinosaurs" by our students); 
for classroom demonstrations we had a single IBM 
clone with a hard drive, which was connected to a 
Telex Magnabyte LCD projection device. A recent NSF 
matching funds Equipment Grant will provide 17 new 
laboratory computers (Macintosh IIcx) and 8 Imagewriter 
printers for a 32-student lab, and we are currently trying 
to raise funds for another such room. In addition to the 
classroom above, we' shall place a IIcx in yet another 
classroom for classroom demonstration purposes. These 
three rooms can, when properly scheduled, serve the lab 
and classroom needs of up to 24 daytime sections of 
Calculus, plus several more at night, while still leaving 
many hours open for free student use. It is important 
that the classroom computer/projection assembly be a 
fast machine with a hard drive in a security cabinet, 
ready to operate with the flick of a single switch. Two 
more IIcx's will be in the Department for easy access by 
faculty. 


Is There Enough Class Time? 


First, is there enough class time for the classroom 
demonstrations? The answer is easy: demonstrations 
actually save considerable time, whether by demonstrating 
concepts so memorably that repetition is not necessary, 
or by quickly graphing functions, or by speeding through 
computational bottlenecks. Newton's method can be 
taught in 5-10 minutes (including both the geometric 
underpinning and numerical examples) instead of 15-30 
minutes or longer, and we found that seeing the geometry 
displayed so clearly, repeated for progressively quirkier 
functions, makes the algorithm stick in the students’ 
mind far better than any blackboard presentation could. 
As another example, the delta-epsilon graphical computer 
tutorial and quiz is by far the best way we have ever seen 
to very quickly get students to intuitively comprehend 
the relationship which delta has to epsilon. Likewise we 
strongly believe that students who see both the written 
proof and a dynamic geometric demonstration of the 
Fundamental Theorem of Calculus will remember this 
theorem better and longer than students who see only 
the proof and some blackboard drawings. 

The question of whether to use the computer on a 
particular topic is at least partly answered for us by our 
Rule of Conservative Computer Use (see box). We apply 
this touchstone to all our classroom demonstrations, 
laboratory handouts, and homework problems. 

Use of the three Rules forces each of us who use the 
computer to formulate very specific and clear answers to 
the important question, ^why use computers?" Obviously 
many Calculus topics do not particularly profit from use 


of the computer, and the Rule of Conservative Com 
Use dictates not using the computer on such t 
However, even if a teacher uses only two co 
demonstrations per week, saving ten minutes eac 
that still amounts to a savings of five hours over 
week semester. 
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Laws for Use of Computers in Education (Adapted from Asi- 

mov's Laws of Robots) 

Rule 1) Computers must not be used in a way injurious to 
the learning process of humans (for example, must not 
shortcircuit human thinking and analysis by providing 
premature *answers".) 

Rule 2) Computers should be able to provide all reasonable 
information the human requests, except when such infor- 
mation would conflict with Rule 1. 

Rule 3) (Rule of Conservative Computer Use in Education) 
Computers should not be used on any topic unless the 

result is a genuine pedagogical improvement. 


Second, what about the lecturing time lost to the com- 
puter labs? In first semester Calculus we have eight labs 
and we are writing three additional Mathematica labs, 
and each lab costs a half hour of lecture time. But of 
course the labs themselves cover their topics very well, 
enabling the teacher to spend far less time in class on 
these topics than usual. So for us, the lost lecturing time 
has not turned out to be a problem. The real extra time 
requirement is imposed on the students because each of 
our labs requires about one hour to complete, and after 
the abbreviated 15-20 minute lecture, there remains only 
a half hour of lab time, so students must make up the 
other half hour on their own time. We have been able 
to solve this problem easily at our University because on 
Tuesdays and Thursdays, classes are scheduled at 1 1/2 
hour intervals instead of 1 hour, so we hold our labs on 
Tuesdays to allow a full hour of lab time after the ab- 
breviated lecture. In this way many students finish thei! 
computer work in class. In general, however, there !$ 
certainly nothing wrong with letting students finish their 
labs at their own convenience, and for this reason Wê 
station one of the lab assistants in the general computer 
lab several hours each week. 


Survey Results 


A great deal of our effort has gone into the perfecting of 
the written laboratory handouts. We spent time sitting 
by students, taking notes on what parts of the labs wel 
causing them trouble and needed revising. Lab assistants 
suggestions were also sought out. Through this repeat 
revision process, the project is succeeding even better 
than we had expected. The professors involved foun 
the materials to be a genuine benefit in the teaching a? 
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learning of Calculus, and in a survey given to all students 
involved in April 1989, 8696 of the students agreed that 
classroom demos were advantageous, and 7896 found the 
labs beneficial. These numbers signify, we believe, the 
success of our approach. The results of the two most 
general questions on a recent student evaluation were: 


SA XA Np SD 
Using a computer in the classroom 
contributed to my understanding 
of the course material 12% 74% 
Using a computer in the laboratory 
contributed to my understanding 


of the course material 13% 65% 12% 10% 0% 


SA = Strongly Agree A = Agree N = Neutral D = Disagree 
SD = Strongly Disagree 


An Invitation 


We have developed materials for introducing computers 
into Calculus which are clearly successful at our Univer- 
sity. If you are interested in trying out these packaged 
labs and classroom demos at your own college or univer- 
sity, we invite you to write us for copies of our materials: 
David James, Department of Mathematics and Statis- 
tics, University of Michigan-Dearborn, Dearborn, MI 
48128-1491. 
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Reviews of Mathematical Software 


Review of PC-Macsyma 
Reviewed by Yvonne Nagels 


Macsyma was one of the first interactive Symbolic 
Algebra programs. It was originally developed at MIT 
from 1969 to 1982. Since 1982, the program has been 
further enhanced by the Computer Aided Mathematics 
Group of Symbolics, Inc. PC-Macsyma is the version of 
Macsyma written by Symbolics for 80386-based DOS- 
compatible PCs. The program requires an 80386-based 
PC with a math coprocessor, at least 4 MB of RAM and 
about 16 MB of hard disk space. It is bundled with a 
run-time version of Microsoft Windows which gives it 
a Macintosh-like interface. The installation instructions 
are well-documented. I was able to load and use the 
program in about an hour and 15 minutes. I used an 


$Yvonne Nagel manages the computers in the Mathematics Department 
at UW Madison. Her email address is ynagel@math.wisc.edu. 
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AT& T 80386-based PC, the WGS, witli 4 MB of RAM 
an 80 MB hard disk, ‘and an*80387 math coprocessor. 

In this review, I shall tompare PC:Macsyma to other 
PC-based symbolic algebra programs such as Mathemat- 
ica and Maple (on a MAC II) and Derive (on the same 
AT& T WGS). This is not intended to be a review of the 
other programs. I refer the reader to the excellent reviews 
of Mathematica by Eugene Herman’ and of several other 
Symbolic Algebra programs by Simon and Wilson.* 

I shall also compare PC-Macsyma to an older version 
of Macsyma (version 412.61) running on a VAX 11/780 
minicomputer. Several people in the Mathematics De- 
partment at the University of Wisconsin have used this 
version. I asked one of them, Peter Orlik, to run some 
of the batch files he had developed on the VAX version 
of Macsyma on PC-Macsyma. 


User Interface 
Basically, Macsyma uses a line editing system for inter- 
acting with users. You type in a statement such as 


y: (x+1)/(x-1) 5} 


and Macsyma responds with a multiline echoing of your 
input as follows: 


x*1 


x-i 


Special characters such as z,e, í and a must be input as 
96 pi, 96 e, 96 i, and 96 alpha, respectively. Other programs 
such as Derive, do allow the user to use special key com- 
binations to input these special characters so that they 
appear on the screen as they should. According to the Si- 
mon and Wilson article, MathCAD and MATHSCRIBE 
do allow proper formatting of mathematics for screen 
viewing. There has been no improvement in Macsyma 
in this direction. Although such a feature would make it 
easier for the user to understand Macsyma's responses, 
it would also make it more difficult for him to use batch 
files he may have created with older versions of Macsyma 
running on other machines. PC-Macsyma allows the user 
to save his output in TEX format which can then be 
processed to produce prettier formulas. This feature is 
available through the windowing menu. 


7Eugene Herman, *Mathematica — A Review", Computers and 
Mathematics, Notices of the American Mathematical Society, Vol 35 
No. 7, November, 1988, pp. 1334-1344 

8Barry Simon and Richard Wilson, “Supercomputers on the PC", 
Computers and Mathematics, Notices of the American Mathematical 
Society, Vol 35 No. 9, September, 1988, pp. 978-1001 
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The user interface for PC-Macsyma is a vast improve- 
ment over the interface available on the VAX. Although 
the user is still obliged to use line editing for input, he 
can use a mouse or key combinations to access a menu 
of pull-down windows which can provide the command 
he needs. The Macsyma Help, Demo and Example li- 
braries, which are extensive, are also available through 
| menus. Unfortunately, not every Macsyma command is 
| available through the pull-down windows and some of 
| the demonstrations and examples take a lot of time to 
view. Macsyma has a very rich language for symbolic 
manipulation, but the new user needs a guide to explain 
the differences between, say, ratsimp, radcan, scsimp, 
and xthru (all of these are Macsyma commands for 
simplifying expressions). To save time, I found it useful 
| to let the menus guide me to the proper Macsyma com- 
mand and then looked up the details and examples in 
the manual. For each menu item, one can select describe, 
| examples, or demo with the mouse and PC-Macsyma will 
| , then load the appropriate description, examples or demo 
| for that command. If you are lazy, you can even choose 
apply with the mouse and the command will appear on 

your Macsyma “worksheet.” 

A nice feature of PC-Macsyma, which is not available 

with the older versions, is syntax checking. If you have a 

pair of mismatched parentheses, e.g., PC-Macsyma will 

point this out with the comment 

Mismatched pair 

and allow you to correct it before you hit return and have 
to retype the entire line. Actually, you do not have to hit 
| return. Ending a line with a $ or ; character is enough 
} to tell PC-Macsyma to begin evaluating your expression. 
| Editing is also aided by the ability to cut and paste lines 
| by using the mouse and the pull-down edit menu. This 
| works like cutting and pasting on a Macintosh. 


Benchmarks 


| 
1 
ii 
| The following benchmark tests were taken from the 
} articles by Simon and Wilson and by Eugene Herman 
. which we mentioned earlier. 
| 


1. Roots 


Find the roots of the polynomial x? — x? — x — 1 over the 
complex numbers. 


(C1) allroots(x^3-x^2-x-1); 


Macsyma gave the roots to five-place accuracy. 


2. Factor 
Factor the integer 266382004787 using the command: 


(C2)  factor(266382004787); 


hennai Seam 


3. Integration 
: Sirs l 
Find the indefinite integral / TTE Yee 


UTE | T4 x2 xq xsl% then 
differentiate it and simplify the result. 


(C1) integrate((1*x)/(1*x^2*«x^4*«x^6) |x). 
(C2) diff (%,x); 
(C3) ratsimp(%) ; 


4, Matrices 
The Hilbert matrix is defined by 


] 

ee E nrw 
Hy, (i, J) PITT orij-l,.,n 

This matrix is ill-conditioned for large n. The problem 

is to find the largest Hilbert matrix which can be inverted 


by the program. I used the commands 


(C1) h[i,j] := 1/(*j-1)$ 
(C2) hn:genmatrix(h,n,n); 
(C3) invert(hn); 


to create and invert the nxn Hilbert matrix. I then used 
n=5,6,7 


5. 3D Plot ova 
Plot the function Sea over the square —1 < x < 1 and 


—1 < y < 1. The interesting point is what PC-Macsyma 
would do about the singularity at (0, 0). 


(C4) y:(x^2-y^2)/(x^2*y^2)$ Y 
(C5) Plot3d(y,x,-1,1,y,-1,1); ! 


PC-Macsyma was able to do the 3D-surface plot 
although the grid was coarser than the one produced by 
Mathematica for this function. 


Summary 

The following table summarizes the performance of the 
various versions of Macsyma we used and of Mathemat- 
ica and Maple on the Macintosh and Derive? on the AT& 
T WGS. All times are in the form minutes:seconds. For 
the Hilbert matrices on Derive I used the built in Derive 
timer. The times for the other tests were less precise since 
my timing device could not accurately measure times less 
than 1 second. Also, each time given below represents 
the time it took each program to do the computation and 
return a complete answer. 


? Derive was included in these tests because it is a symbolic manip- 
ulation program which runs on the 80386-based PC. It is not in the 
same class as the other programs because it is not programmable and 
does not have as many capabilities. Still, it is easy to use and on the 
simpler benchmarks it performed as well as the others. 
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| PC- Vax 
Test | Macsyma | Maxsyma Mathematica Maple Derive 
Roots | :05 :05 :04 :04  :04 
); Factor | 1:15 :30 :01 :01 — :01 
Integral | 1:10 :20 :05 us 
Differentiate | 10 :07 :03 :05 
Simplify | :45 :05 :05 
Hilbert(S) | 1:20 1:10 :02 :05 :00.4 
Hilbert(6) | 3:25 2:20 :03 08 — :00.6 
Hilbert(7) | 11:50 11:25 :03 12 :00.8 
3D Plot | 2:10 :06.4 
Difficult Integral 
bien I wanted to see what PC-Macsyma, Mathematica, and 
ete Maple would do with the following integration problem 
taken from a standard Calculus text.!° 
" The problem is to find the volume of the solid 
' obtained by boring a square hole of side C through the 
middle of a sphere of radius B. It is problem 37 on page 
936 of the Thomas and Finney text. The authors claim 
that Macsyma was able to do the integral in 20 minutes. 
This can be expressed as a double integral: 
used 
C pC , 
8 | f JU? =x? =y) dx dy 
o Jo 
and 


syma or, if we make a change of variables to cylindrical 
coordinates and integrate in 0, the volume can be 
obtained by evaluating the single integral: 


‘ n/4 
| ee = ee i 
3 Jo 


d by I tried to do the indefinite integrals corresponding to 
each of the definite integrals above. Here are the results: 
PC-Macsyma could not do the double integral, it did 

f the the second integral in 5 minutes, yielding the following 


B? — C? sec? (0) dé 


mat- result: 
AT& 
_ For 
erive Eta CER ; 
p ib 2 |b]  —c? tan? 0-c +b? 2b a ic 
TA (les ( V4 tan? 04 = V 4 tan? 04 
-le =, 
Jj 
sents 2|b| 
and ib4 log 2|b| A —c? tan? 9@—c? +b? 2b. ie) 
+ 4 tan? 0+4 4 tan? 6+4 
2 || 
anip- 
n the 10Thomas, George B. and Ross L. Finney, “Calculus and Analytic 
e and Geometry, Sixth Edition”, Addison-Wesley, Reading, Massachusetts, 
n the 1984. 


4 :4. C (tanf) 
C arcsın 
( Jb za.) 


+ 
2|c| 
DD .- € (tan) 
3b*c (arcsin dut.) 
2 e| 
c? (tan8) V -c? tan? 0 — c? + b2 


Mathematica did one of the double integrals only. It 
could not do the second integral. Maple could not do the 
second integral. It did the double integral yielding the 
following answer: 


ps =a Gone BC+ aA 
12 V B2- C2 6 
ZBC aC 


zi arcsin Na C B? 
6 (B -= C)\/B2 — C? 
e? C 
— arcsin | ————— 
12 pi inal ee: 


B?-BC-C? )* 


(B-C)/B?- C2 


Compatibility 

To test whether PC-Macsyma was compatible with the 
VAX version, I asked Peter Orlik for some sample batch 
and lisp files which he had used with VAXIMA. He 
generously contributed these and his own time for this 
test. Peter had written his own Macsyma routines to. 
compute matrices with polynomial entries which occur 

in the invariant theory of certain groups. The calculations 
require Macsyma to invert a matrix of polynomials and 

to show that this inverse when multiplied by another 
matrix has only polynomial entries. The difficulty lies 
in performing the individual polynomial divisions for 
the entries. One computation, for example, involved | 
dividing a polynomial in four variables of degree 30 by — | 
a polynomial in four variables of degree 12. However, 
PC-Macsyma took 7-8 minutes to do an inversion which. 
took the VAX less than a minute. It is possible that we 
could have done a larger matrix if we had created a 
larger swap file for the program. PC-Macsyma does seem 

to be compatible with the VAX version, however, since 
LISP files generated by it on the VAX can be run on the 
PC. 
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Conclusion coefficient, exact, linear and homogeneous methods, var; — 

PC-Macsyma has both strengths and weaknesses. On ation of parameters, hypergeometric solutions, Whittaker 

the negative side, it was slower than any of the other solutions. Systems of Linear ODE's. Perturbation anq 

programs we tested. It was only slightly slower than the Taylor Methods:Lindstedt's method, method of averag. 

VAX version and Derive indicating that the slowness ing and method of multiple scales. Numerical Solutions: 

is probably due to the program itself rather than the Runge-Kutta for systems of ODE's, finite difference equa. T) 

machine. It was considerably slower than Mathematica, tions. Integral Equations: Abel’s method, Taylor Series, re 

Maple and Derive on the simplest benchmark tests. pseudo-Picard iteration, Taylor and Neumann series, 1! 
However, this slowness must be balanced against Fredholm-Carleman series. er 


some major strengths. Chief among these is its extensive 


: à Vector and Tensor Analysis = 
library of well-tested routines. With one cr UY OSCRCED= Vector calculus: dot and cross products, grad, div, curl i: 
DOS; PC-Macsyma has all the routines found in the Laplacian. Indicial Tensor Calculus: Einstein summation a 
VAX version. Therefore, it gan tackle a wider range of rules, indicial tensor assignment statements, covariant ; 

problems than, say, Mathematica or Derive. In addition, eerte and'eurvdtüre, tensor s inmetiies asd co 
Symbolics, Inc. has made major improvements in the 5 y í cong fr 


tractions. Exterior calculus of differential forms: exterior 
multiplication and derivative, Lie derivative, vector-form fo 
contraction. 


user-interface to make it more competitive with more 
user-friendly programs. These improvements include the 


runtime version of Microsoft Windows, the use of the re 
mouse and menus to make the help libraries and exam- Graphics ex 
ples more accessible to users, the ability to save output Two-dimensional plots: parametric plots, vector fields, ; 5° 
in TEX format, and the instantaneous syntax checking. adaptive density plots. Three-dimensional plots: hidden ™ 
The original version of Macsyma already had the ability line removal, change of perspective, contour plots. Plot € 
to import and export data in LISP or FORTRAN format utilities: user controlled color graphics, changing axes cli 
and PC-Macsyma has kept this feature. In addition, and scale, coordinate transformations, user-input labels su 
Macsyma batch and lisp files developed on the VAX can’ and symbols, superimposing plots, hardcopy. a 
be ported to the PC and vice-versa. This feature makes Utilities E: 


it possible to do development work on a PC and then 
port the files to a larger machine. 
A list of all the types of problems which can be solved 


Rational function based pattern matcher, assign math bl 
properties to symbols, translation of expressions in For- so 


by PC-Macsyma is available from Symbolics. It contains tran and ‘C’, mix Fortran (or *C') and Macsyma lan- di 

approximately 150 items. I will list some of them below: Sine. ennert Met tame v 
1 FG Ordering Information a 
| Complex Arithmetic, exact and floating point arith- ACM ICSTAMA SS Get EE S00 us 

metic, algebraic integer identities, continued fractions, SYMBOLICS, Inc. : | 
| substitution and part extraction, trigonometric and hy- Computer Aided Mathematics Group pe 
| perbolic functions and their inverses, Poisson series, 8 New England Executive Park East th 

rank, determinant, inverse and triangularization of ma- Burlington, MA 01803 

trices, Gram-Schmidt orthogonalization, Moore-Penrose A single copy of PC-MACSYMA is $1950 ($1250 II Mg 

generalized inverse, orthogonal polynomials and related with academic discount). Academic purchases can buy ies 

functions (Bessel, Neumann, Hankel, gamma, Bernoulli, 10 copies for $5090, which makes it more expenslV6 br, 

zeta, Euler, Erf, Fibonacci and Airy functions) than Maple but less expensive than Mathematica. 

Calculus: 

Limits, Differentiation, Partial derivatives of unknown System Requirements 

functions, Taylor and Laurent series, Pade approxi- ee) 

mants, indefinite and definite integrals, Laplace and E Ses 

Fourier transforms, Dirac delta functions and integrals, iS ae i 

four methods of numerical integration, Fast Fourier Main memory 4 MB 6 MB 

transform, linear, separable and exact first order ODE's, Swap Space 8 MB 10 MB 

Laplace transform method for solving ODE's, Bernoulli Gees ee SUE ee A, or VGA 

and Riccati equations, Prelle-Singer method, initial and Windows SES MS-WINDOWS & 

boundary value problems. Second order ODE's: constant of MS-Windows MS-PAINT 
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MathCAD for the Macintosh 
Reviewed by Mary Beth Ruskai" 


The IBM PC version of MathCAD has been favorably 
reviewed in several journals, including this column (Sept., 
1988), and some of my colleagues had mentioned it 
enthusiastically. Therefore, when MathSoft began to 
advertise a Macintosh version, I decided it was worth 
trying. Unfortunately, the Macintosh interface leaves 
much to be desired. As a result of my dissatisfaction, 
I have not used MathCAD very much. Therefore, my 
comments should be regarded as a warning from one 
frustrated user, rather than a comprehensive review. 

The most serious defect is that MathCAD does not 
follow the familiar Macintosh rules for editing. As a 
result, using MathCAD is extremely frustrating for an 
experienced Macintosh user. For example, you cannot 
select a region by the usual method of dragging the 
mouse, as you would expect. Instead, depending on what 
you want to edit, you must click, double-click, or shift- 
click in an appropriate place. Once a region has been 
successfully selected, the rules for cutting and pasting 
are fairly standard. Finding the right spot to click can 
be a challenge, though. As the manual warns, *You can't 
edit an equation by clicking the insertion point on a 
blank spot within an equation. You must instead click 
somewhere on a name number, or operator. If you click 
on a blank spot and begin typing, MathCAD beeps and 
does nothing." While one could probably get used to 
MathCAD's editing quirks with sufficient use, they are 
a definite deterrent for both beginners and occasional 
users. 

MathSoft's advertising emphasizes that equations ap- 
pear in familiar (wysiwyg) mathematical notation. Al- 
though this claim is literally correct, the appearance of 


Mary Beth Ruskai is a Professor in the Department of Mathemat- 
ics at the University of Lowell, MA 01854. Her email address is: 
bruskai@gull.ulowell.edu or ruskai(grcn.bitnet. 


the equations is awkward and well below the quality one 
gets in an editor like MacEqn or MathType. Exponents 
seem to be a full line above the baseline of the equation. 
In some cases, I found the result less desirable than single- 
line alternatives like sqrt(x) or a/b. Nor is this entirely 
a matter of aesthetics; even simple equations take up 
a lot of space if they involve exponents, fractions, and 
sub or superscripts. This limits the number of equations 
which can fit on a single screen, a real drawback in a 
complicated computation. In view of the Mac's superb 
graphics capabilities, and the ease with which editors like 
MacEqn were developed, there seems to be little excuse 
for the poor quality. 

The documentation is reasonably clear in the sense 
that things are easy to look up and understand in the 
manual. However, the introductory section could be 
greatly improved; at present, it does not warn the user 
of MathCAD’s editing quirks. The advertising and ac- 
companying materials emphasize that equations can be 
placed anywhere on the screen. However, this is some- 
what misleading because the order in which equations 
appear will affect the result. For example, if you place a 
function definition below its graph, you will get an error 
message when you ask MathCAD to plot the graph; the 
defining *equation" must appear above the graph. 

MathSoft recently released an upgrade to version 2.03 
which remedies one of my earlier complaints. MathCAD 
relies on long menus, whose keyboard equivalents are 
obscure at best. These menus now float, i.e., you can 
drag them so that they remain visible while working in 
the MathCAD document window. There is also a version 
of 2.03 which supports the 6888x math coprocessor. 

For those who still want to give MathCAD for the 
Macintosh a try, it should be noted that MathSoft (1-800- 
MATHCAD) offers substantial educational discounts for 
both single-copy and bulk orders. The system require- 
ments are MacPlus or better (SE or MacII) and system 
version 6.02 or later. It needs at least one megabyte 
RAM and either two disk drives or a hard disk. All 
Mac-compatible printers are supported, including the 
laser-writer. 
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CEEP and the Annual Survey 
Edward A. Connors 


Chair, AMS-MAA Committee on Employment 
and Educational Policy 


The AMS Council and the MAA Board of Governors 
have agreed to the request from the AMS-MAA Com- 
mittee on Employment and Educational Policy (CEEP) 
that its Data Subcommittee be established as a standing 
joint committee. This action was initiated because Data 
had outgrown its subcommittee “space” within CEEP, as 
evidenced, for example, by the preponderance of data 
items on each CEEP meeting agenda. Moreover, the 
importance of the data gathering and publishing activity 
justifies a separate, more visible committee. The occasion 
provides the opportunity to reflect on some of the his- 
tory of the Committee on Employment and Educational 
Policy, whose existence spans the period of post-Sputnik 
growth in the mathematical sciences to the present time. 

CEEP had its origins in the AMS Committee to 
Investigate Present Economic Status of Teachers (later 
shortened to the Committee on the Economic Status of 
Teachers). In August 1956 the President of the AMS 
was asked to appoint a committee to study the eco- 
nomic status of teachers, with consideration restricted 
to mathematicians rather than teachers in general. The 
Committee appointed was: George N. Garrison, Wallace 
Givens, and Henry M. Schaerf, with Givens as chair. 
Its first task was a modest salary survey, reported in the 
December 1957 Notices, which surveyed 61 departments 
of mathematics that had been polled in the 1955-1956 
Survey of Training and Research Potential in the Math- 
ematical Sciences (the Albert Survey). Soon thereafter 
the AMS Council directed the Executive Director to 
make “a survey of mathematicians’ salaries on an an- 
nual basis and publish the results in Notices” (October 
1958 Notices). It was believed that publication of salary 
data “would be useful in efforts to obtain satisfactory 
salaries for mathematicians”. In 1960 the survey was 
expanded to include the starting salaries of new Ph.D.’s 


in mathematics. 
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The 12th Annual Survey (with data for the academic 
years 1967-1968 and 1968-1969) was the first to use 
a classification of departments by the highest degree 
conferred in mathematics. Moreover, the Ph.D. grant. 
ing departments were separated into four classification; 
based on the 1964 survey conducted by the Ameri: 
can Council of Education (October 1968 Notices). The 
14th Annual Survey expanded the scope to include data 
on graduate student support and the annual projected 
faculty growth for a five-year period. 

At the Annual Meeting in Atlantic City in January 
1971, the Council of the AMS voted to expand the 
charge of the Committee to Advise on Analysis of 
Employment Data (the successor to the Committee on 
the Economic Status of Teachers) and rename it as 
the Committee on Employment and Educational Policy. 
The members were Richard D. Anderson, William L 
Duren, Jr. (chair), John W. Jewett, and Gail S. Young 
As part of the expanded charge the Committee member 
were granted permission by the editors of Notices t 


make editorial comments in Notices on the data gathered 


by the Committee from various sources, including the 
published data of the CBMS Survey Committee. The 
first of these comments, entitled “The Problems E 
Employment in Mathematical Sciences", was written b) 
Gail Young (August 1971 Notices). It was the first 0 
several such articles written by Young, Dick Andersol; 
John Jewett, Wendell Fleming, and others. At the 197) 
summer meeting at Pennsylvania State University, CE 
held a panel discussion on the then current job marke! 
The faculty flow analysis presented by Dick Anderson g 
the panel discussion was written up in summary form by 
Lincoln Durst, Deputy Executive Director of the AM» 
and published in the October 1971 Notices. j 
CEEP continued to expand its work well beyor 
its Annual Survey responsibilities. The very success 
Short Courses were begun as a means of retraining pu 


mathematicians for computer science and applied m : 


ematics. Meetings for heads and chairs of departme? j 
of mathematical sciences were organized at the annt 
and summer meetings. Nonacademic salary surveys ha 
been conducted by Bob Thompson and Arthur Mattu 
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A full membership survey was conducted in 1976. Re- 
cently the new publication, Assistantships and Graduate 
Fellowships in the Mathematical Sciences, carrying infor- 
mation formerly published in the special December issue 
of Notices, was developed under the auspices of CEEP. 
In the meantime, the scope of the Annual Survey ex- 
panded to include data on enrollments, class size, faculty 
and graduate student size and status, faculty mobility, 
status of women in the faculty, and other statistics vital 
to the needs of the mathematical community. To the 
extent that it is feasible, counts are now made by sex 
and citizenship. A list of thesis titles of new doctorates 
is reported annually. In 1987 CEEP became a joint 
AMS-MAA committee, and the MAA now contributes 
financial support for the Annual Survey. 

In connection with its data gathering efforts, CEEP 
has maintained a close working relationship with the 
CBMS Survey and, more recently, with the Science 
Resource Studies Division of the National Science Foun- 


dation. The affiliation of the AMS and MAA with the. 


Commission on Professionals in Science and Technology 
(formerly the Manpower Commission) has provided a 
valuable link to data gatherers and analysts in our sister 
sciences and industry. 

In the words of its former chair (Don Rung of Penn- 
sylvania State University) CEEP has been a committee 
of *worker bees". Certainly the efforts of Bill Duren, Gail 
Young, John Jewett, Dick Anderson, Wendell Fleming, 
Lida Barrett, and Don Rung justify that characterization. 
But none has worked as hard as the dedicated members 
of the AMS staff in Providence: Lincoln Durst, retired 
Deputy Executive Director, Jim Maxwell, present Asso- 
ciate Executive Director, and, especially, Marcia Almeida 
and Monica Foulkes. 

As we prepare to move into the 1990s and toward the 
21st Century, it is abundantly clear that the mathematical 
sciences will need good, hard data to chart their course 
and bolster their arguments for increased support. The 
Data Committee will continue to work to gather, analyze 
and publish vital information necessary for this purpose. 
It is hoped that the new committee will be a clearinghouse 
of information on the mathematical sciences and a means 
of avoiding the plethora of ad hoc surveys which flow 
through departments at an ever-increasing rate. 


Advice Sought 
William P. Thurston, Chair 


Long Range Planning Committee 


The Long Range Planning Committee (LRPC) is a 
standing committee of the Board of Trustees of the 
Society. Briefly, the charge to the LRPC is to review 
the functioning of the Society and its priorities, and to 


report its conclusions to the Executive Committee of the 
Council and the Board of Trustees. At regular intervals 
(every five years) the LRPC is to become intensely active. 

Following this schedule, we are undertaking a serious 
review of the AMS during 1990. By the end of the 
year, we expect to have proposals enabling the Society to 
better meet the needs of its members and the needs of 
the profession. The first step is to gather information and 
ideas. We solicit your responses to three basic questions: 


* Does the AMS do what it does well? 
* What should the AMS be doing that it is not doing? 
* What does the AMS do that it should not be doing? 


We have a number of more specific (but still wide 
ranging) questions that warrant serious answers. Some of 
them are listed below. Please write to us with your ideas 
on these or other issues. 


Some of the questions 


Are we doing what we should for mathematics education? 
There has been a swell of public attention to the is- 
sue of mathematics education in kindergarten through 
graduate school. Some other organizations, notably the 
Mathematical Association of America, National Council 
of Teachers of Mathematics, and Mathematical Sciences 
Education Board, are working vigorously on mathematics 
education, but the AMS is relatively quiescent even on 
graduate and undergraduate education. Are there actions 
the AMS could and should take; for instance to facilitate 
the engagement of mathematicians in educational issues, 
to build channels of communication between mathemati- 
cians and high school teachers, or to recruit more young 
people into mathematics? 

Underrepresented groups. There has been much talk 
about the fact that women and minorities are dramat- 
ically underrepresented in mathematics. What concrete 
steps can the AMS take to make a genuine improvement 
in this bad situation? 

How well does the AMS fulfill its role as a professional 
organization? There are major differences between the 
AMS and many other professional organizations. Should 
we set up sections based on subfields of mathematics 
or various activities, such as education or computing, 
which might organize conferences or publish journals? —— 
Should we establish strong local or regional bases of | 
operation? Should we get more involved in advocacy for — 
professional standards and working conditions within — 
colleges and universities? Should we increase or decrease — 
our involvement in governmental and public affairs in 
Washington? 

Can we do something to heal the compartmentaliza- 
tion and stratification of mathematics and mathematics. 
education? Mathematics education in our country is 
handled by a vast compartmentalized and mE 
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structure with little communication between the com- 
partments. Mathematical research is also divided into 
compartments with less than ideal communication. The 
compartmentalization arises partly from different pro- 
fessional organizations claiming different parts of the 
territory. What should the AMS do? 

What can we do to improve the structure and gover- 
nance of the Society? Are there ways we should change 
the governance of the AMS? Are there structural changes 
which would make the Society more responsive to the 
needs of the mathematical community or increase the in- 
volvement of the mathematical community in initiatives 
of the Society? 

Which directions should we pursue in publications? 
Most of the budget and staff activity of the AMS is in 
publishing. Through publication, the AMS provides an 
exchange of mathematical information and also gener- 

ates funds that help the Society provide other services. 
The Society has the ability and the responsibility to pub- 
lish at low prices compared to commercial publishers. 
We are taking steps to get our books into bookstores, 
and we have many opportunities for dramatic expansion 
of publications. In which directions should we go: grad- 
uate texts, undergraduate texts, specialty journals, more 
translation journals, popular books, other? 

What can the AMS better do for its members? Do 
our meetings speak to the interests and needs of math- 
ematicians? Are most talks either too specialized, too 
high-brow, or too numerous? Should we place more em- 
phasis on professional concerns besides research? Should 
we invite more outsiders to speak? Should we change 
the content of the Notices, or offer other journals to 
members? Should we link with more local, regional or 
specialized meetings? Should we establish networks or 
consulting services on such common issues as com- 


puters, libraries, language problems, textbook selection, 
curricular innovations? 


Addresses 
Comments should be mailed to 


Long Range Planning Committee, American Mathematical 
Society, PO Box 6248, Providence, RI 02940 

or by email to LRPC@math.ams.com. 

We will assume that we may, at our discretion, share your 
response with the Officers and Council of the AMS. 


The members of the LRPC for 1990 are: 
Robert M. Fossum, AMS Secretary, University of Illinois at 
Urbana-Champaign, robert@abel.math.uiuc.edu 


Ronald L. Graham, Chair of AMS Board of Trustees, AT&T 
Bell Laboratories, Murray Hill, rlg@research.att.com 


William H. Jaco, AMS Executive Director, 
whj@math.ams.com 


Franklin P. Peterson, AMS Treasurer, Massachusetts Instj 


t 
of Technology Vie 


Hugo Rossi, member of AMS Executive Committee, Universi, 
of Utah, ma.rossi@science.utah.edu j 


William P. Thurston, Chair of LRPC and member of AMS E 
ecutive Committee, Princeton University, à 
thurston@math.princeton.edu 


(Continued from page 2) 


Journal Price Survey - Threatened 


Most of G & B’s objections to the methodology are 
familiar ones and apply equally to most journals. In 
particular, for every journal in the survey we used 
the “list” price; many of these journals offer discounts 


every effort was made to make the data in the survey 
as complete and as accurate as possible. Publishers, 
including G & B, had an opportunity to correct 
any errors they saw. Page charges, outside support 
and discounting structures are all reported in the 
survey and indicated as variables necessary to take 
into account in any analysis. While membership dues 
conceivably could be a factor in the price of a 
society's journals, it is not actually a source of support 
for journals other than those provided as a privilege 
of membership. Since all journals in the survey are 
research level, there is no a priori reason that some 
have a restricted potential market. 

There is simply no basis for the attack made by 
G & B on AMS. G & B are entitled, if they wish, to 
dispute the methodology, even though we find their 
arguments to be thin and self-serving. An open flow 
of information (and if needed an open debate) is 11 
the best interest of all concerned. From this line of 
reasoning, we agreed to print the “advertisement” of 
G & B, even though the tone for the “advertisement 
is regrettable. What G & B ought not to do, in out 
opinion, is to threaten the collection and dissemination 
of information by letters from legal counsel. 

Price surveys of mathematical research journals 
are not the only such studies under threat. Gordo? 
& Breach is suing the American Institute of Physics 
over an article and a letter about the costs of profes: 
sional journals that were published in AIP's monthly 
magazine, Physics Today. Publishers must depend on 
clientele and it is difficult to believe that threats an 


actions of this kind can be other than counterproduC 
tive. 


William Jaco 
Executive Directof | 
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Washington Outlook 


| This month's column is written by Hans J. Oser, who is 
a consultant to the Office of Governmental and Public 
Affairs of the Joint Policy Board for Mathematics in 
Washington, D.C. 


The 1990 budget has still not been enacted, even though 
we are, at this writing, already seven weeks into the 
fiscal year. The uncertainty over the final 1990 budget 
dominated the agenda when Erich Bloch met with the 
advisory panel for Mathematical Sciences Division at 
NSF in early November. Now that the proposed doubling 
of the NSF budget has been side-tracked for the third 
time, Bloch seems convinced that government funded 
R&D is in for an extended period of belt tightening. As 
the amounts to be saved in the deficit reduction process 
become larger every year, and tax increases continue 
to be very unlikely, Bloch feels that the years of rapid 
growth for the NSF research budget have probably run 
their course. He made it clear to the mathematics panel 
that the long neglect of education requires adjustments 
in the balance between the support for research and for 
education and that the pendulum had simply swung too 
far in the other direction. 

The emphasis on higher investments in education has 
a strong resonance in Congress, where both the House 
and the Senate have held hearings on the issue of math- 
ematics and science education. We have reported on the 
hearings by the House Committee on Science, Space, 
and Technology which continued throughout spring and 
summer. On 14 November, Senator Kennedy's Commit- 
tee on Labor and Human Resources held hearings on 
“The Crisis in American Math, Science, and Engineering 
Education". Besides presenting the usual statistics on 
the poor performance of our high school students in 
international science and math competitions, the wit- 
nesses were quite blunt in their calls for a national set 
of standards to which the 11,000 school districts should 


address themselves. They deplored the textbook situation 
and the inadequacy of teacher training. To make science 
attractive to the K-12 age group, they also called for bet- 
ter equipment, more demonstrations and less textbook 
learning. Rather than seeing students with increased cu- 
riosity about nature as they advance to secondary school, 
the witnesses found the students' lack of comprehension 
about our environment rather appalling. For example, 
less than half of our college graduates are able to explain 
why the summers are hot and the winters are cold, the 
majority of them believing that it has to do with the 
distance of the earth from the sun. 


Better textbooks and better teacher training are des- 
perately needed, especially in view of the demographic 
fact that from now until 1995 only 1596 of the net in- 
crease in the workforce will be white males, traditionally 
the large majority of the workforce. We must prepare 
women and minorities for professional careers in science, 
technology and mathematics. It is no secret that we are 
not doing it well now. 

From time to time, the NSF director issues so-called 
Important Notices to presidents of colleges and univer- 
sities and other grantees. Two of these were issued in 
1989 that deserve attention because they signal depar- 
tures from past policy and practice. The first, IN-106, 
was issued in Aprii 1989 and deals with the openness of 
scientific communication with respect to the tímeliness 
of publication and to authorship accurately reflecting the 
contributions of those involved. The notice also recom- 
mends that universities develop policies and guidelines 
to deal with alleged incidents of fraud and misconduct. 

The second notice, IN-107, published in September, 
reflects the new NSF emphasis on education and human 
resources (see Notices, October 1989, page 1003). 


The Joint Policy Board for Mathematics welcomes 


comments about Washington Outlook. You can reach 


d 


us over the Internet communications network under the — 


address: jpbm(gathena.umd.edu 


= 
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News and Announcements 


Louise Hay 
1935-1989 


Louise Hay, Head of the Department 
of Mathematics, Statistics, and Com- 
puter Science at the University of 
Illinois at Chicago, died October 28, 
1989 of cancer. She became in 1980 
the only female head of a major 
research-oriented university mathe- 
matics department in the United 
States. She had a world-wide rep- 
utation in mathematical logic and 
theoretical computer science. 

Born as Louise Schmir, to Polish 
emigres in Metz, France, she spent 
some time as a refugee in Switzer- 
land before emigrating to New York 
in 1946. Her 1952 project on non- 
Euclidean geometries was a winning 
entry in the Westinghouse Talent 
Search. She graduated from Swarth- 
more College in 1956 and received an 
M.A. (1959) and Ph.D. (1965) from 
Cornell. She was a Post-Doctoral Fel- 
low at M.LT. in 1966-1967. After 
several years at Mt. Holyoke Col- 
lege she joined the University of 
Illinois at Chicago Circle in 1968. 
Her later visiting positions included 
a Fulbright in the Philipines. 

Hay worked primarily in recur- 
sion theory and theoretical computer 
science. Her thesis represented a 
substantial advance in the Dekker- 
Myhill-Nerode theory of recursive 
equivalence types and isols. She clas- 
sified the index sets of finite classes 
of r.e. (recursively enumerable) sets 
and studied the difference hierarchy 

on re. sets. With Douglas Miller, 


she developed a topological analog 


of the theory of index sets. Dur- 
ing the 1980s her interests turned to 
complexity theory. She studied the 
class of predicates which are truth ta- 
ble reducible to predicates calculable 
in nondeterministic polynomial time 
and reducibilities that allow only a 
bounded number of queries. In still 
other directions, she authored with 
A.O.L. Atkin and Richard Larson 
two papers on combinatorics; sev- 
eral expository papers that she wrote 
in the late 1970s reflected her long 
concern with mathematical educa- 
tion. At her death she was serving as 
an Associate Editor of the American 
Mathematical Monthly. 

A member of the AMS since 1958 
and the MAA since 1962, Hay served 
on the AMS-MAA-SIAM Commit- 
tee on the Status of the Profes- 
sion (1983-1985) and represented 
the AMS at the AAAS (1986-1989). 
She served on many panels and com- 
mittees devoted to the advancement 
of the profession. An active member 
of the Association of Symbolic Logic 
since 1959, Hay was Secretary of 
the Association from 1978 to 1982, 
served on the membership commit- 
tee (1981-1984) and as the repre- 
sentative of the Association to the 
Conference Board on the Mathemat- 
ical Sciences from 1978 to 1984. Hay 
was a founding member of the Asso- 
ciation for Women in Mathematics. 
She served on the executive commit- 
tee of that organization (1980-1982) 
and on its council from 1987 until 
her death. 

Hay strongly advocated an in- 
creased role for women in mathe- 
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matics. An autobiographical memoir. 
published in the AWM Newsletter 
(“How I Became a Mathematician 
(or how it was in the bad old days)" 
September-October 1989, page 8) 
describes the many challenges she 


had to face and acknowledges the en-' 


couragement of established women 
mathematicians, specifically Hanna 
Neumann. She repaid that debt many 
times by her advice, both mathemat- 
ical and practical. The many math- 
ematicians she strongly affected in: 
clude her two Ph.D. students, Nancy 
Johnson and Jean-Leah Mohrherr. — 

The key to Hay's effective Head- 
ship was her ability to rule demo: 
cratically. She listened carefully to 
diverse opinions before making dé 
cisions. She strongly supported the 


Department’s commitment to excel 
lence in all branches of mathemati © 


and led the remarkably successful ef | 


fort to recruit faculty to fulfil thal 
commitment. She will be long © 
membered as a mathematician, as a 
educator, and as a person. A 
John T. Baldwi? 

University of Illinois at Chicas? 


National Medals 
of Science Awarded 


On October 18, 1989, President Bus! 
awarded National Medals of E 
ence to nineteen scientists, engine 
and mathematicians. The medal, t 4 
highest national award in scien 


is conferred by the President E : 


recognition of outstanding conan 
tions to the advancement of ne 
edge. Among the recipients 1 
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three mathematicians, Samuel Kar- 
lin of Stanford University, Saun- 
ders Mac Lane of the University 
of Chicago, and Donald C. Spencer 
of Princeton University. 

The National Medal of Science 
was established by Congress in 1959. 
Selection is based on the total im- 
pact and importance of an individ- 
ual’s work on the present state of 
his or her chosen field. In addition, 
achievements of an unusually signifi- 
cant nature are considered in relation 
to their potential effects on the de- 
velopment of scientific thought. 

Samuel Karlin was awarded the 
National Medal of Science “for his 
broad and remarkable researches in 
mathematical analysis, probability 
theory and mathematical statistics, 
and in the application of these ideas 
to mathematical economics, mechan- 
ics, and population genetics.” 


Samuel Karlin 


The Managing Editor of Notices 
asked Yosef Rinott of the University 
of California at San Diego to com- 
ment on Professor Karlin’s research. 
Professor Rinott responded: 

Samuel Karlin has made funda- 
mental contributions in diverse ar- 
eas of pure and applied mathematics 
including functional analysis, game 
theory and mathematical economics, 
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News and Announcements 


Statistics, probability and stochastic 
processes, total positivity, approxi- 
mation theory, and mathematical bi- 
ology. His work encompasses a wide 
range of applications in inventory 
processes and queueing systems, op- 
erations research, population models 
in genetics, and statistical analysis 
and development of algorithms for 
identifying and evaluating patterns 
in DNA sequences. 

The application of operator the- 
ory, fixed point theorems, total pos- 
itivity, convexity and extreme point 
theory, moment spaces, integral equa- 
tions and other analytic tools in ad- 
vancing game theory, operations re- 
search, and mathematical economics 
marks Karlin’s work in the early 
1950s. His two volumes on Mathe- 
matical Methods and Theory in 
Games, Programming and Mathe- 
matical Economics (1959) have been 
a unique source of information for 
students and researchers. 

In the early 1950s, inspired by I. 
J. Schoenberg, Karlin embarked on 
his longstanding involvement with 
the theory of Total Positivity. His re- 
search in the basic theory of this field, 
and the vast scope of applications he 
introduced, had a major impact on 
its development and recognition. 

Totally Positive [TP] kernels (ma- 
trices) can be characterized by their 
variation diminishing property: they 
preserve or diminish oscillations in 
functions (vectors) when viewed as 
integral (matrix) transformations. 
Karlin’s discovery of the relevance 
of total positivity in statistical deci- 
sion theory and its ubiquity in sta- 
tistical models, led to decisive results 
published in the 1950s, including 
central concepts such as monotone 
likelihood ratio and optimality prop- 
erties of related classes of statistical 
tests. An important class of TP ker- 
nels comprise the transition kernels 
of continuous Markov processes (dif- 
fusions, birth-death processes). This 
was discovered via a beautiful iden- 
tity connecting subdeterminants of 
the transition matrix to probabili- 
ties of certain events. The identity 


itself later proved to be extremely 
useful in combinatorics. Orthogonal 
polynomial representations of transi- 
tion kernels led to further discoveries 
of TP properties of various polyno- 
mial classes. With a wealth of results 
of the 1960s—e.g., on TP proper- 
ties of first passage distributions and 
absorption probabilities—the signifi- 
cance of total positivity in mathemat- 
ics was firmly established. A unified 
presentation of the basic concepts 
of total positivity and their refine- 
ments, and many ingenious appli- 
cations in analysis, probability, dif- 
ferential equations and inequalities, 
appeared in Karlin’s definitive Total 
Positivity volume in 1968. 

In the early 1960s, Karlin’s sem- 
inal lectures on multivariate statisti- 
cal analysis contributed importantly 
(via unpublished lecture notes) to the 
development of tools, based on topo- 
logical groups and invariance, for 
calculations of densities and distri- 
butions arising in statistics. Karlin 
also used these tools in the determi- 
nation of TP properties of elaborate 
distributions. 

TP properties of polynomial se- 
quences and various classes of splines, 
and, more generally, of Tchebycheff 
systems and their significance in anal- 
ysis, were investigated by Karlin in 
the 1960s and 1970s in papers and 
a book (1966, with W. J. Studden). 
Karlin’s work in this period estab- 
lished the distinct role of Tchebycheff 
systems in analysis, interpolation and 
approximation theory, the geometry 
of moment spaces, inequalities and 
generalized convexity, and statistical 
experimental design. 

The notions of oscillations and 
sign changes are essentially one di- 
mensional. Karlin foresaw the po- 
tential for multivariate extensions of 
TP concepts, and some of his work 
in the 1980s provides theory in this — 
direction. Multivariate TP concepts | 
are related to the FKG condition in 


statistical mechanics and to multi- 


variate log-concavity and: generalized : 
concavity, with applications in statis- 
tics, multivariate splines and approx- 
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imation theory, and multivariate in- 
equalities. 

Along with his work on total pos- 

itivity, Karlin continued his pow- 
erful and penetrating research in 
areas such as stochastic processes, 
Statistics, matrix theory and analysis. 
Some examples are his fundamental 
work (partly in collaboration with J. 
McGregor) on representations, clas- 
sification and limit theorems in birth- 
death processes, renewal theory, urn 
models, and branching processes with 
constant and random environments; 
a variety of results on inequalities 
including matrix and operator eigen- 
value inequalities, partly motivated 
by models in biology, which attained 
major significance in connection with 
large deviation theory; and basic re- 
sults on properties of spline func- 
tions in interpolation and approx- 
imation. Karlin’s classical textbook 
on stochastic processes, uniquely rich 
with interesting examples from many 
fields of science, is evidence of his 
capabilities as a teacher and educa- 
tor. 

Since the 1970s, much of Karlin’s 
research endeavors were motivated 
by biology. In addition to his work 
in mathematical biology, Karlin be- 
came involved in data analysis in 

| epidemiology and later in algorithms 

and statistical analysis for DNA se- 
quences. Karlin objected to statistical 
analysis which is obscured by com- 
plex models whose assumptions are 
at best questionable, and his natural 
suspicion of dogma led to rejection of 
all-purpose packaged statistical pro- 
grams. Instead, he developed his own 
data-driven statistical approach and 
efficient algorithms for its implemen- 
tation. At the same time, his contact 
with the DNA data stimulated his 
recent elegant and influential work 
on stochastic properties of patterns 
and similarities in random letter se- 
quences. 

Karlin’s outstanding scientific 
achievements attracted numerous sci- 
entists to seek his collaboration and 
advice, including over fifty Ph.D. stu- 
dents. His deep insight, scholarship, 
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curiosity and stamina profoundly in- 
spired and stimulated others. Some 
of the work described above is joint 
with students and colleagues who 
joined Karlin on certain legs of his 
remarkable excursion in pure and 
applied mathematics. 

The Managing Editor of Notices 
asked Marcus W. Feldman of Stan- 
ford University to comment on Pro- 
fessor Karlin’s research in mathe- 
matical genetics. Professor Feldman 
responded: 

In the early 1960s, Karlin be- 
gan to apply work that he had done 
on branching processes to stochastic 
processes that arise in the evolution 
of small populations. He developed 
mathematical results for multitype 
branching processes with the total 
number of individuals conditioned 
to be a fixed number. This also re- 
sulted in fundamental results on the 
conditions under which diffusion ap- 
proximations would be valid in de- 
scribing the discrete time evolution 
of small, genetically variable popula- 
tions. 

Later in the 1960s and early 
1970s, Karlin became interested in 
the mathematics of inbreeding and 
other restrictive systems of matings. 
Much of this work is described in 
his book, Equilibrium Behavior of 
Population Genetic Models with Non 
Random Mating. At this time, he also 
began his work on the mathematical 
theory of recombination and selec- 
tion. Over the period from 1970 to 
1979, in work with his students, he 
presented the first formal mathemat- 
ical representations of selection on 
multigene systems. This involved a 
new representation of the recombina- 
tion process as well as a classification 
of an important class of selection 
models in terms of Kronecker prod- 
ucts of elementary matrices. In these 
studies, and his work on selection 
in subdivided populations, Karlin’s 
power in matrix analysis and total 
positivity was frequently applied. El- 
egant stability criteria resulted from 
the spectral analysis of a wide variety 
of interesting matrices. 
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In the late 1970s and early 1980. 
Karlin began work on evolution of 
continuously varying traits. To solve 
these problems, he proved elegant re. 
sults about matrix linear fractiona] 
transformations. These studies intro. 
duced him to applications in human 
genetics and led to his statistical cop. 
tributions in human genetic epidemi. 
ology. Here he introduced a class of 
exploratory statistical techniques to 
classify levels of familial aggregation 
for traits with complex patterns of 
inheritance. In these studies, he col. 
laborated extensively with medical 
researchers. 

In the early 1980s, he began to 
study models for the evolution of 
altruism that had achieved promi 
nence in behavioral ecology. Often 
these studies have been linked with 
questions of the optimal sex-ratio in 
populations. Karlin became involved 
in sex-ratio studies in 1983, work 
which culminated in his book Sex 
Ratio Evolution, with Sabin Lessard, 
now at Montreal. The sex-ratio work 
ties together subjects such as re- 
strictive mating systems and two-sex 
models of natural selection, showing 
how to view these as parts of a single 
mathematical framework. 

In the past five years, much of 
Karlin's time has been devoted to ap- 
plying stochastic processes and com- 
binatorics to questions that arise 1n 
molecular biology. He has developed 
numerical algorithms for detecting 
patterns with DNA sequence as well 
as models for the distribution of 
lengths and organizational pattem 
of cloned DNA segments. This has 
recently been extended to analysis 
of proteins, where he has develope 
techniques for generating distribu- 
tions of patterns of amino acids: 
Such patterns often suggest relations 
between the sequence and the e 
bi- 
tice: 


tion of specific parts of the prote 
In all of these applications t9 
ology, Karlin has made it his prac jit 
to read widely in the biological A 
erature and to become very fam!!! 
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in the full array of population biol- 
ogy and molecular biology journals. 
He has had a profound influence on 
the direction and quality of research 
in mathematical biology of the past 
twenty-five years. It is probably fair 
to say that he has been the greatest 
reason for the legitimacy of mathe- 
matical biology as a central branch 
of applied mathematics. 

Biographical Sketch. Samuel 
Karlin was born on June 8, 1924, in 
Yonova, Poland. He received his B.S. 
at the Illinois Institute of Technology 
in 1944 and his Ph.D. at Princeton 
University in 1947. He spent the 
next nine years at the California In- 
stitute of Technology, attaining the 
rank of professor in 1955. In 1956, 
he moved to Stanford University as 
Professor of Mathematics and Statis- 
tics; in 1978, he was named to his 
current position as the Robert Grim- 
mett Professor of Mathematics. 

Karlin has received numerous hon- 
ors, including an honorary D.Sc. 
from Technion-Israel Institute of 
Technology and election to the Na- 
tional Academy of Sciences and the 
American Academy of Arts and Sci- 
ences. He has received the NAS 
Award in Applied Mathematics, the 
Lester R. Ford Award of the Mathe- 
matical Association of America, and 
the John von Neumann Theory Prize 
of the Operations Research Society 
of America. He also served as An- 
drew D. White Professor-at-Large 
at Cornell University from 1975 
to 1981. Among the many named 
and invited lectures given around 
the world by Karlin are: the Josiah 
Willard Gibbs Lecture of the AMS, 
the Sir Ronald Fisher Lecture of the 
Royal Society of Britain, the First 
Mahalonobis Memorial Lecture of 
the Indian Statistical Institute, and 
the First Abraham Wald Memorial 
Lectures of the Institute of Math- 
ematical Statistics, of which Karlin 
was president (1978-1979). 

Saunders Mac Lane was awarded 
the National Medal of Science “for 
Tevolutionizing the language and con- 
tent of modern mathematics by his 


collaboration in the creation and de- 
velopment of the fields of homolog- 
ical algebra and category theory, for 
outstanding contributions to math- 
ematics education, and for incisive 
leadership of the mathematical and 
scientific community.” 


Saunders Mac Lane 


The Managing Editor of Notices 
asked J. Peter May of the University 
of Chicago to provide a sketch of 
the career and accomplishments of 
Professor Mac Lane. Professor May 
responded: 

Saunders Mac Lane was born on 
August 4, 1909, in Norwalk, Con- 
necticut. He was an undergraduate 
at Yale University (1926-1930) and 
a graduate student in mathematics 
at the University of Chicago (1930- 
1931). He spent 1931-1933 at the 
University of Góttingen, where he 
received his D.Phil. After brief stints 
at Yale (1933-1934), Harvard Uni- 
versity (1934-1936), Cornell Univer- 
sity (1936-1937), and Chicago (1937- 
1938), he taught at Harvard (1938- 
1947) and then at Chicago (1947- 
1982), where he served as chairman 
of the Department of Mathematics 
(1952-1958). 

By their invention of homolog- 
ical algebra and category theory, 
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Mac Lane and his collaborators, espe- 
cially Samuel Eilenberg, changed the 
language, and therefore also the con- 
tent, of modern mathematics. 
Mac Lane also pioneered the devel- 
opment of many of the applications 
of homological algebra to topology 
and algebra, and he initiated sev- 
eral of the major areas of interest in 
category theory. 

It is a truism that mathematical 
thought is limited by its means of 
expression. The clarity and beauty 
of the categorical language intro- 
duced by Eilenberg and Mac Lane 
revolutionized the way people think 
of mathematics. The machinery of 
homological algebra vastly extended 
the range and calculational power 
of such fields as algebraic topol- 
ogy and algebraic geometry. What 
is particularly striking is the philo- 
sophical depth and insight which 
Mac Lane has brought to his mathe- 
matics. The new language of category 
theory, for example, was directly in- 
fluenced by Mac Lane’s reading of 
Kant. It is the perfect harmony and 
evident rightness of the new categor- 
ical and homological language that 
led it to be adopted without change 
by mathematicians throughout the 
world. There are literally thousands 
of papers that have been written 
over the past 45 years that could not 
have been conceived and expressed 
without the language introduced by 
Eilenberg and Mac Lane. 

Mac Lane has also been an ex- 
ceedingly influential educator. The 
textbooks he wrote in collaboration 
with Garrett Birkhoff have changed 
the way that modern algebra is taught 
to undergraduates. His graduate-level 
textbooks are standard references. 
His many graduate students, several 
of whom are themselves among the 
leading American mathematicians, 
form a living legacy. His ebullient 
style of lecturing will long be re- 
membered by those fortunate enough 


to have learned from him. Indeed, 


students at Chicago are fortunate 
enough to have that opportunity still. 
Mac Lane's energy and enthusiasm. 


zi 


* 


y 
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are undimmed, and he is a regular 
participant in many seminars and a 
teacher of occasional courses. 

Mac Lane's contributions to un- 
dergraduate education were recog- 
nized in 1975, when he was awarded 
the Distinguished Service Award of 
the Mathematical Association of 
America. His contributions to re- 
search mathematics and graduate ed- 
ucation were recognized in 1986 
when he was awarded the Steele Ca- 
reer Prize of the AMS. 

Mac Lane also has had a long his- 
tory of effective leadership of both 
the mathematical community and 
the broader scientific community in 
America. He has been president of 
the Mathematical Association of 
America (1951-1953), vice-president 
of the American Philosophical Soci- 
ety (1970-1971), and president of the 
AMS (1973-1974). He served as vice- 
president of the National Academy of 
Sciences (1973-1981) and chairman 
of its Report Review Committee; in 
the latter capacity, he worked very 
hard to improve the standards of the 
influential reports of the National 
Research Council. Concurrently, he 
served as a member of the National 
Science Board (1974-1980). His ac- 
tivities in these positions have had 
a significant impact on the develop- 
ment of science policy in the United 
| States. 
| Mac Lane has also received sev- 
i eral honorary degrees: the D.Sc. de- 
| A gree from Purdue University (1965), 
f Yale University (1969), Coe College 
| (1974), and the University of Penn- 
sylvania (1977); and an LLD from 
Glasgow University (1971). 
. In addition to his academic ap- 
| pointments, Mac Lane served as Di- 
rector of the Applied Mathemat- 
ics Group at Columbia University 
(1944-1945) and as a member of the 
Executive Committee of the Interna- 
tional Mathematical Union (1954- 
1958). He served as visiting profes- 
sor at the University of Heidelberg 
(1958, 1965, 1976), the University of 
Frankfurt (1960), and Tulane Uni- 
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versity (1969). He held Guggenheim 
Fellowships in France and Switzer- 
land, 1947-1948, and in England and 
Denmark, 1972-1973. In 1967, he 
was a Fulbright Fellow at the Aus- 
tralian National University. 

Since 1933, Professor Mac Lane 
has been a member of the AMS. 
In addition to serving as president 
(1973-1974), he has been very active 
in Society affairs, serving as member- 
at-large of the Council (1939-1941), 
Editor of the Bulletin (1943-1947), 
Editor of Transactions (1949-1954), 
and Editor of the Colloquium Series 
(1966-1972). 

Donald C. Spencer was awarded 
the National Medal of Science “for 
his original and insightful research 
that has had a profound impact on 
20th-century mathematics, and for 
his role as an inspiring teacher to 
generations of American mathemati- 
cians.” 


Donald C. Spencer 

The Managing Editor of Notices 
asked Professor J. J. Kohn of Prince- 
ton University to provide a sketch 
of Professor Spencer’s career and ac- 
complishments. Professor Kohn re- 
sponded: 

Donald C. Spencer was born on 
April 25, 1912 in Boulder, Col- 
orado. He was an undergraduate 
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student at the University of (5 
orado (B.A. in physics, 1934) and 4 
the Massachusetts Institute of Tech. Ad 


nology (B.S. in engineering, 1936, €? 
He received his postgraduate edu. E. 
7d 


cation at Cambridge University j, 7 
England (Ph.D. 1939, Sc.D, 1963) Yi! 
His doctoral thesis, “On a Hardy. 
Littlewood problem of diophantine 
approximations and its generaliza. 
tions,” which was completed um. 
der the direction of J. E. Little. 
wood, initiated Spencer’s remark. 
able mathematical career. Spencer 
taught at MIT (1939-1942), Stan. 
ford University (1942-1949, 1963- 
1968), and at Princeton University 
(1949-63, 1968-1978). His honors 
and distinctions include: Eugene Hig- 
gins Professor at Princeton (1971- 
1972), Henry Burchard Fine Profes- 
sor at Princeton (1972-1978), Sc.D. 
honoris causa from Purdue Univer- 
sity (1971), Scott Visiting Professor 
of Mathematics at the University 
of Pennsylvania (Fall, 1964), joint 
recipient with A. C. Schaeffer of 
the Bócher Memorial Prize (1948), 
elected to the National Academy of 
Sciences (1961) and to the Amer 
can Academy of Arts and Sciences 
(1967), Colloquium Lecturer at the 
AMS summer meeting (1968). In 
1978, he retired from Princeton as; 
Henry Burchard Fine Professor Emer 
itus. He has served on several edi- 
torial boards, including Proceedings 
of the National Academy of Sc 
ences U.S.A., Annals of Mathematics 
Transactions of the AMS, American (Sp 
Journal of Mathematics, Journal 0 
Differential Geometry, and Advance 
in Mathematics. f 
A representative selection 9 
Spencer's papers has been reprinte 
in Selecta Donald C. Spencer (VO 
umes I-III, World Scientific Publish- 
ing, Singapore, 1985). He has also?” j; 
authored four very influential boo” 
Coefficient Regions for Schlicht Fi une 
tions, with A. C. Schaeffer (A 
Colloquium Publications, volume d sen 
New York, 1950); Functions of m É 
Riemann Surfaces, with M. Schit? 
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(Princeton University Press, 1954); 
Advanced Calculus, with H. K. Nick- 
erson and N. E. Steenrod (Van Nos- 
trand, Princeton, NJ, 1959); and Lie 
Equations, Volume I: General Theory, 
with A. Kumpera (Annals of Math. 
Studies No. 73, Princeton University 
Press, 1972). 

Spencer’s mathematical work is 
truly impressive and spans many 
fields in which he has made funda- 
mental contributions. Before coming 
to Princeton, he worked in number 
theory, on lattice points and on se- 
quences of integers; in applied math- 
ematics, on fluid mechanics; and in 
the theory of functions of one com- 
plex variable, on mean-valent func- 
tions, schlicht functions, conformal 
mappings, and Riemann surfaces. 

At Princeton, Spencer’s research 
turned to the study of several com- 
plex variables and complex mani- 
folds. In joint work with K. Ko- 
daira, the use of potential-theoretic 
methods in the study of complex 
manifolds was developed into a ma- 
jor tool, the basis for a large body 
of subsequent research. They intro- 
duced the modern theory of defor- 
mations of complex and other struc- 
tures. This work has had tremen- 
dous influence in large segments of 


, mathematics, especially in algebraic 
. geometry and recently in mathe- 


matical physics. The excitement of 
these discoveries is conveyed in a 
paragraph from the preface to Ko- 
daira's book Complex Manifolds and 
Deformation of Complex Structures 
(Springer-Verlag, 1981): 

*... Spencer and I conceived a 
theory of deformation of compact 
complex manifolds which is based on 
the primitive idea that, since a com- 
Pact complex manifold M is com- 
Posed of a finite number of coordi- 


. nate neighborhoods patched together, 


its deformation would be a shift in 


. the patches. Quite naturally it follows 


from this idea that an infinitesimal 
deformation of M should be repre- 
Sented by an element of the chomol- 
Ogy group H!(M,®) of M with co- 
efficients in the sheaf © of germs of 


holomorphic vector fields. However, 
there seemed to be no reason that 
any given element of H'(M,®) rep- 
resents an infinitesimal deformation 
of M. In spite of this, examination of 
familiar examples of compact com- 
plex manifolds M revealed a mysteri- 
ous phenomenon that dimH'(M,®) 
coincides with the number of effec- 
tive parameters involved in the defi- 
nition of M. In order to clarify this 
mystery, Spencer and I developed 
the theory of deformation of com- 
pact complex manifolds. The process 
of the development was the most 
interesting experience of my whole 
mathematical life. It was similar to 
an experimental science developed by 
the interaction between experiments 
(examination of examples) and the- 
ory.” 


Also during this period, Spencer 
introduced the use of potential the- 
ory in the study of complex mani- 
folds with boundaries, and, in par- 
ticular, formulated the “0-Neumann 
problem,” which has led to very im- 
portant new developments in both 
several complex variables and partial 
differential equations. In the 1960s, 
Spencer worked on overdetermined 
systems of partial differential equa- 
tions and on pseudogroups. The cul- 
mination of this period has been the 
seminal joint work with H. Gold- 
schmidt on Lie equations. 


In all his work, Spencer shows re- 
markable originality and insight. His 
influence on his students, his collabo- 
rators, and his many friends has also 
had a lasting impact on 20th-century 
mathematics. Just as Spencer had 
an unfailing instinct in how to ap- 
proach mathematical research, so he 
also had an unfailing instinct in how 
to inspire both students and fellow 
mathematicians. His patience and his 
dedication knew no limits, and his 
enthusiasm was contagious. His stu- 
dents were a very individualistic lot, 
with different interests and different 
talents. Yet Spencer knew how to 
guide and lead them to use their 
talents in the most effective way. 


Since his retirement in 1978, 
Spencer has lived in Durango, Col- 
orado. He is very active in the ecol- 
ogy movement and is an avid hiker. 
He still keeps up with his many stu- 
dents and friends; his advice and 
help are always generously given and 
gratefully received. 


First Bergman Prize 
to David Catlin 


David W. Catlin of Purdue Uni- 
versity has been named as the first 
awardee of the Stefan Bergman Trust. 
The trust, established in 1988, recog- 
nizes mathematical accomplishments 
in the areas of research in which 
Stefan Bergman worked. The prize 
awards Professor Catlin approximate- 
ly $20,000 per year for two years. 


David W. Catlin 


Stefan Bergman is best known 
for his research in several complex 
variables and the Bergman projec- 
tion and the Bergman kernel func- 
tion which bear his name. A native 
of Poland, he taught at Stanford for 
many years and died in 1977 at the 
age of 78. He was an AMS member 
for 35 years. When his wife died 
recently, the terms of her will stipu- - 
lated that funds should go toward a 
special prize in her husband's honor. 
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The AMS was asked by Wells 
Fargo Bank of California, the man- 
agers of the Bergman Trust, to assem- 
ble a committee to select recipients 
of the prize. In addition, the Society 
assisted Wells Fargo in interpreting 
the terms of the will to assure suf- 
ficient breadth in the mathematical 
areas in which the prize may be given. 
Awards will be made every two years 
in the following areas: 1) The theory 
of the kernel function and its appli- 
cations in real and complex analysis; 
2) Function-theoretic methods in the 
theory of partial differential equa- 
tions of elliptic type with attention 

to Bergman’s operator method. 

Description of Catlin’s work. In 
two papers from 1983 and 1987, Pro- 
fessor Catlin obtained a spectacular 
result: the 0-Neumann problem on a 
pseudo-convex domain Q is subellip- 
tic at a point P in the boundary of Q 

if and only if P is of finite type (i.e., 
every complex analytic curve through 
P has bounded order of contact with 
the boundary of Q). The proof in- 
volves several entirely new ideas both 
in partial differential equations and 
in several complex variables, such as 
a novel and powerful method for 
constructing plurisubharmonic func- 
tions, a very ingenious stratification 
of pseudo-convex hypersurfaces, and 
a technique for quantifying the geo- 
metric analysis of finite types. This 
analysis also led Professor Catlin to 
establish important boundary invari- 
ants of pseudoconvex domains. 

This work has immediate con- 
sequences for the behavior of the 
Bergman projection and of the Berg- 
man kernel function. In fact, Pro- 
fessor Catlin's results imply that the 
Bergman projection preserves 
smoothness near P and that the 
Bergman kernel function is C© off 
the diagonal near P, and also gives 
some control of singularities on the 
diagonal. 

Related questions of global regu- 
larity were also addressed by Profes- 
sor Catlin, with striking results and 
highly powerful and original tech- 
niques. Another remarkable series of 


results were presented in a recent pa- 
per, in which Professor Catlin shows 
that the Kobayashi, Carathéodory, 
and Bergman metrics are equivalent 
to pseudo-convex domains of finite 
type in C?. He also gives sharp es- 
timates for the singularities of the 
Bergman kernel function restricted 
to the diagonal on such domains. 
Other important research directly re- 
lated to Bergman's ideas are Pro- 
fessor Catlin's work on proper and 
CR mappings with Bedford and Bell. 
Professor Catlin has also achieved 
fundamental results in areas some- 
what further from Bergman's work, 
such as holomorphic functions on 
pseudoconvex domains and a far- 
reaching generalization of Kuran- 
ishi’s embedding theorem. 


Apart from Professor Catlin’s pub- 
lished work, he has obtained a series 
of important results (several of which 
involve the Bergman operator) which 
he has not published but has ex- 
plained to many of his colleagues. 
In this way, these results have be- 
come part of the general common 
knowledge in the field. 


Biographical sketch. David 
Catlin was born on May 12, 1952 
in Rochester, Pennsylvania. He re- 
ceived his B.S. from the University 
of Michigan in 1974 and his Ph.D. 
in 1978 from Princeton University, 
where his thesis advisor was J. J. 
Kohn. Serving as an instructor at 
the University of Chicago from 1978 
to 1980, Catlin moved to Prince- 
ton University as an assistant pro- 
fessor in 1980. In 1983, he received 
a Sloan Fellowship and moved to 
Purdue University as an associate 
professor in 1984. He is currently 
professor of mathematics at Purdue. 


Professor Catlin has presented 
many invited addresses, including 
the AMS Special Session on Pseudo- 
differential operators in Denver in 
1983, the International Congress of 
Mathematicians in Berkeley in 1986, 
and the Summer Symposium on Sev- 
eral Complex Variables in Santa Cruz 
in 1989. 
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Kahan to Receive Turing Award 
ele 
sci 
William M. Kahan of the Universin 
of California at Berkeley will Teceiv 
the 1990 Turing Award from the 
Association for Computing Machin. j 
ery (ACM). The award will be pre. Th 
sented during the ACM Compute fe 
Science Conference in Washingt 


; On, uc; 
DC in February, 1990. Professor Ka, 


: F giv 
han will receive the award for his ity 
“outstanding research in numerical prc 


analysis and his leadership in de anc 
veloping standards to compute accu. for 
rately and confidently with floating. 
point numbers." tia: 
One of the foremost experts on Go 
floating-point computations, Profes leg 
sor Kahan has dedicated himself to Pre 
“making the world safe for numerica 194 
computations." He has spent the las; by 
decade spearheading the effort to de. cor 
velop and adopt two standards (IEEE gar 
754 and 854) for binary and radix Pr 
independent floating-point numbers. 
This project succeeded primarily be anc 
cause of Kahan's commitment to pro. OgI 
vide as clean an interface to softwar We 
as possible and his deep knowledg hig 
of mathematical analysis, compute! par 
floating-point systems, hardware, ani the 
pertinent aspects of operating sys Vat 
tems and software. Today, the br "e 
nary standard has been adopted b — 
nearly every computer and chip ma? € 
ufacturer. Professor Kahan used tht E 
power of numerical analysis to Sif : 
nificantly influence computer archi shi 
tecture, a unique and unusual co! d 
tribution that will have an impa“ 
on virtually anyone who will use 
computer in the future. 
Professor Kahan 
Ph.D. in numerical analysis in ! 
from the University of Toron 
held a National Research CO ggt The 
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of Canada fellowship at Campa 
University from 1958 to 1960 t 
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fore returning to the University ig den 
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mathematics and computer scie «4 Sch 
In 1969, he moved to the Univer x and 
of California at Berkeley, where I^^ 199 
currently professor of mathemati 
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electrical engineering, and computer 
science at Berkeley. 


National Teaching Awards 
to Mathematicians 


Three mathematics faculty have re- 
ceived awards from the Council for 
Advancement and Support of Ed- 
ucation (CASE). The awards were 
given in recognition of teaching abil- 
ity, service to their institutions and 
professions, dedication to teaching 
and scholarship, and achievement of 
former students. 

ROBERT S. DoRAN of Texas Chris- 
tian University and ZAFRA MAR- 
GOLIN LERMAN of Columbia Col- 
lege in Illinois received gold medals. 
Professor Doran was also named 
1989 Texas Professor of the Year 
by CASE. WiLLIAM L. HART of Ma- 
comb Community College in Michi- 
gan was named 1989 Michigan State 
Professor of the Year. 

Nationwide, 11 gold medalists 
and 38 State Professors were rec- 
ognized for their achievements. They 
were chosen by 35 panelists from the 
higher education community. The 
panel also supplied nominations to 
the Carnegie Foundation for the Ad- 
vancement of Teaching, which chose 
the medalists. 

CASE began the Professor of the 
Year program to recognize under- 
graduate faculty members for their 
contributions to the lives and careers 
of students. CASE, with a member- 
ship of 2850 colleges, universities, 
and independent schools, seeks to 
advance public understanding and 
suport of education for the benefit of 
society. 


Fulbright Scholars Named 


The Council for International Ex- 
change of Scholars has announced 
that approximately 900 scholars, aca- 
demics, and professionals have re- 
ceived awards under the Fulbright 
Scholar Program to lecture, consult, 
and conduct research abroad in 1989- 
1990. The Council, an affiliate of the 
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American Council of Learned So- 
cieties, cooperates with the United 
States Information Agency in admin- 
istering the Fulbright program. 

The following are the Fulbright 
Scholars in the mathematical sci- 
ences, with their institutional affil- 
iation and the countries they will 
visit. ALKIVIADIS G. AKRITAS, Uni- 
versity of Kansas, U.S.S.R.; DEANE 
E. ARGANBRIGHT, Whitworth Col- 
lege; Papua New Guinea; SHRIKANT 
I. BANGDIWALA, University of North 
Carolina at Chapel Hill, Costa Rica; 
SrRAvos N. BUSENBERG, Harvey 
Mudd College, New Zealand; Davip 
W. Cray, Florida Institute of Tech- 
nology, Lesotho; JAMES E. FALK, 
George Washington University, 
Czechoslovakia; M. DEAN FENTON, 
Pennsylvania State University, Libe- 
ria; Louis GORDON, University of 
Southern California, Israel; RONALD 
R. GororTH, University of Arkansas 
at Fayetteville, Fiji; OMAR B. HIJAB, 
Temple University, Jordan; RALPH 
N. McKENziE, University of Cali- 
fornia at Berkeley, Australia; AMAR 
MUKHERJEE, University of Central 
Florida, India; SYED SHAHABUDDIN, 
Central Michigan University, Pak- 
istan; PAUL C. SHIELDS University of 
Toledo, Hungary; GERARD A. VEN- 
EMA, Calvin College, Yugoslavia; AN- 
DREW J. VINCE, University of Florida, 
Malawi; PETER B. VON MERTENS, Les- 
ley College, Tanzania; JAMES E. 
WaRD, Bowdoin College, Lesotho; 
and JosEPH E. YukicH, Lehigh Uni- 
versity, France. 


American Association of University 
Women Fellowships and Grants 


The Educational Foundation of the 
American Association of University 
Women has announced the awarding 
of fellowships and grants to women 
amounting to more than $1.4 mil- 
lion. The 91 American recipients will 
do postdoctoral research, complete 
doctoral dissertations, or enter the 
final year of study for selected pro- 
fessions. 


Of these recipients, one is in the 
mathematical sciences. Wilhelmina 
Claus, University of Texas at Austin, 
received a dissertation fellowship. 
The subject of her dissertation is 
Kleinian groups and 3-manifolds. 

For more information about the 
American Association of University 
Women fellowships, see the Decem- 
ber 1989 issue of Notices, page 1455. 


NSF Grants 
to Minority Institutions 


The National Science Foundation 
has announced awards totalling more 
than $4 million to colleges and uni- 
versities with substantial minority 
enrollments. These grants are de- 
signed to improve the research ca- 
pabilities of these institutions. 

The program, entitled Research 
Improvements in Minority Institu- 
tions, is intended to improve research 
and training by supporting faculty 
research and student participation, 
research equipment acquisition, and 
cooperative research between indus- 
try and academia. In addition, this 
program is designed to enhance the 
ability of historically black colleges 
and universities to participate in 
federally-sponsored programs. 

Grants were made in a broad 
range of science and engineering 
fields. Of the 15 grants, two were 
in the mathematical sciences. A brief 
description of each of these grants 
follows. 

Howard University in Washing- 
ton, DC, will establish a differential 
equations and applied mathematics 
group focusing on the study of non- 
linear differential equations and ap- 
plications to fluid dynamics and wa- 
ter waves. Computer facilities will be 
expanded to strengthen graphics ca- 
pabilities in the mathematics depart- 
ment. The amount of this three-year 
grant is $330,000. 

University of Puerto Rico, Maya- 
guez will implement comprehensive 
applied and computational mathe- 
matics efforts that will significantly 
increase the research capability of 
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faculty and students. The amount of 
this three-year grant is $258,408. 


An Open Letter to the 
Mathematical Sciences Community 


The Division of Mathematical Sci- 
ences (DMS) of the National Science 
Foundation (NSF) faces many im- 
portant, difficult policy questions in 
the coming years. At the November 
1989 meeting of the Advisory Com- 
mittee, four subcommittees were es- 
tablished to examine four of the most 
pressing issues. Membership and a 
brief outline of the issues for each 
committee are given below. The com- 
mittee chairs and members welcome 
the comments of all members of the 
mathematical sciences community. 
Recommendations of other issues 
which deserve in-depth study should 
be made directly to us (Michael 
C. Reed, Department of Mathemat- 
ics, Duke University, Durham, NC 
27701, reed@cs.duke.edu; Judith S. 
Sunley, National Science Founda- 


tion, Division of Mathematical 
Sciences, 1800 G Street, N.W., 
Washington, DC 20550, 


jsunley@note.nsf.gov). 

Committee on Research Funding: 
S.Y.A. Chang, S.-N. Chow, F. 
Morgan, A. Odlyzko, J. Sally, B. 
Speh, J. Sunley (DMS), C. Taubes, 
J. Goldstein (chair), Department 
of Mathematics, Tulane University, 
New Orleans, LA 70118, 
mtOnamf@vm.tcs.tulane.edu. 

What kinds of non-salary re- 
sources do mathematicians really 
need? Should the distribution of 
such resources in the mathemati- 
cal sciences community be broad- 
ened? What modes of funding would 
be administratively efficient, permit 
quality control, and have the sup- 
port of the community? If the total 
DMS budget remains flat or increases 
only slowly, how shall funding for 
such alternate modes be found? Cut 
the number of Principal Investigator 
awards with salary? Impose a salary 
cap? Cut other activities? 


Committee on Computation and 
Departmental Awards: A. Odlyzko, 
B. Speh, A. Thaler (DMS), M. 
Wheeler, T. Kurtz (chair), Depart- 
ment of Mathematics, University of 
Wisconsin, Madison, WI 53706, 
kurtz@vanvleck.math.edu. 

Should the DMS continue to sup- 
port computer services and hardware 
purchases? How should such support 
be organized? What are the benefits 
and drawbacks (scientific and admin- 
istrative) of DMS awards to depart- 
ments rather than to individuals? 

Committee on Undergraduate Ed- 
ucation: D. Blackwell, J. Bustoz, 
D. Lockhart (DMS), F. Morgan, D. 
Sanchez, J. Cannon (chair), Depart- 
ment of Mathematics, Brigham 
Young University, Provo, UT 84602. 

What kinds of programs make 
sense for the NSF, for the DMS? 
Which should be developed coop- 
eratively with the Directorate for 
Science and Engineering Education? 
How can the NSF stimulate the re- 
cruitment of women and minorities 
into mathematics? How large should 
the DMS’s budget commitment to 
these activities be? 

Committee on Industrial Coopera- 
tion: | M. E. Bock (DMS), J. Bus- 
toz, R. Chin (formerly DMS), S.-N. 
Chow, A. Manitius (formerly DMS), 
M. Wheeler (chair), Department of 
Mathematics, University of Houston, 
Houston, TX 77004, mfw@rice.edu. 

What modes of cooperation with 
industry are natural and beneficial 
for mathematicians and mathemati- 
cal sciences departments? How can 
the DMS encourage such coopera- 
tion? 

Michael C. Reed, Chair 
DMS Advisory Committee 
National Science Foundation 


Judith S. Sunley, Director 
Division of Mathematical Sciences 
National Science Foundation 


Summer Math Program 
for Minorities 


In an effort to increase the number of 


underrepresented minority students 
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seeking careers requiring a Ph.D ; 
mathematics, the University of Ca 
ifornia at Berkeley will offer 4 E 
week summer residential program fi 
undergraduate students, from m. 
18 to July 27, 1990. The progran | 
is being organized by Leon Henki; ( 
of U.C. Berkeley, and by Uri Tres 9 
man of Swarthmore College anq had 
Dana Center for Math and Scieng Fie 
Education at U.C. Berkeley. Suppo, ea 
for the program is expected from th (C; 
Alfred P. Sloan Foundation and th asd 
National Science Foundation. Math Gi 
ematics faculty are asked to encoun ma 
age promising students to apply. 
To be eligible, a student must b 
African-American, Mexican Ameri: No 
can/Chicano, Latino, or America lyn 
Indian and enrolled at a college o! Ric 
university offering a bachelor's de CA 
gree in mathematics. In addition, the 199 


can 


student must have completed with twc 


distinction two years of undergradt put 
ate mathematics, beginning with cal the 
culus, by June, 1990. diff 

Each participating student wires 
receive room and board, a $200 of « 
stipend, and travel to and from con 
Berkeley. Students will be expected 
work intensively in two of five intro nes 
ductory seminars. In addition, thet give 
will be a dozen special colloquiut troc 
talks delivered by senior mathemati 1n | 
cians designed to give students t Vite 
broad view of current development 
in mathematics and its application ^" it 
Participants will work individual) i 
and in groups on challenging st! a 
ematical problems arising from a f 
seminars and colloquia. "he 

The deadline for student appl tial 
tions is March 1, 1990. Applicati 
forms and further information can” 
obtained by writing to: Dana Cente tatic 
PDP/Summer Math Institute, 
Stephens Hall, U.C. Berkeley, BoM sep, 
ley, CA 94720. " mor 

Faculty for the Institute WI «live, 
drawn nationwide from univers! info 
or research laboratories. Interea ( 
faculty are invited to contact P IMA 
Henkin, Department of Mathe? jVers 
ics, U.C. Berkeley, Berkeley, "ela 
94720. 
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a News from the 

: al Mathematical Sciences Institute 
ê sh Cornell University 

am fo 

n Jun; 


The Mathematical Sciences Institute 
eran (MSI) has announced its spring roster 
Henki of workshops. Among them are two 
Treis contiguous workshops on computer 
ind the algebra: Computer Algebra and Dif- 
tent ferential Equations (CADE-90) and 
UPPo Computer Algebra and Parallelism 
om th (CAP-90). They have been organized 
ind tht as back-to-back workshops from May 
ath 6-12 so that scientists and mathe- 
TCU maticians with overlapping interests 

ly. can easily arrange to attend both. 
iust be Organized by Michael Singer, 
Amer: North Carolina State University; Eve- 
ericat, lyne Tournier, IMAG, Grenoble; and 
lege o Richard Zippel, Cornell University, 
r$ d CADE-90 will be held May 6-9, 
on, tht 1990. The aim of the workshop is 
d witt twofold: to allow researchers in com- 
rgradu puter algebra to learn about recent 
ith cat theoretical developments concerning 
differential equations and to make 
nt wil researchers in theoretical areas aware 
$200 of questions arising in the design of 

. frot computer algebra systems. 

cted& Peter J. Olver, University of Min- 
> intro nesota, as the principal speaker, will 
, thet give four lectures, including an in- 
yquiut troduction to Lie group methods 
yemalin differential equations. Other in- 
ents :Vited speakers include G. Almkvist, 
pment D. Babbitt, A. Duval, R. Grossman, 
ations J- Guckenheimer, A.H.M. Levelt, C. 
iduall Mitschi, and Y. Sibuya. They will lec- 
math ture on topics such as perturbation 
jm thitheory, summation and integration 
In finite terms, effective methods in 
plici the theory of D-modules, differen- 
icatio 1a! Galois theory, and resummation 
can techniques. Additionally, the work- 
enter Shop will feature one or two presen- 
f 930ftations of software projects, such as 
gere DESIR, that integrate computer al- 
gebra and differential equations. No 
pmore than four lectures will be de- 


TA 
W jalivered each day to allow time for 


1 f 
or elnformal discussion. 
tpe Organized by Jean Della Dora, 
at MAG, Grenoble; John Fitch, Uni- 


j . 
hen versity of Bath; Erich Kaltofen, Rens- 
y. ~ Selaer Polytechnic Institute; and 
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Richard Zippel, Cornell University, 
CAP-90 will be held May 9-12, 1990, 
The aim of the CAP-90 workshop is 
to allow computer algebra users to 
learn about recent theoretical devel- 
opments in the design of parallel al- 
gebraic algorithms and to provide an 
Opportunity for researchers working 
on theoretical issues in parallel alge- 
braic computation to become aware 
of problems that arise when map- 
ping these algorithms onto existing 
parallel computers. 

Workshop topics include vector- 
ized long integer arithmetic, parallel 
expression evaluation, parallel linear 
and nonlinear system solving, paral- 
lel sparse interpolation, and parallel 
polynomial root finding. Implement- 
ing parallel algebraic algorithms on 
parallel computers also will be dis- 
cussed. 

One-hour lectures by the follow- 
ing invited speakers will highlight the 
workshop: J. von zur Gathen, B. Hal- 
stead, M. Karpinski, D. Kozen, G. L. 
Miller, W. Neun, B. S. Saunders, and 
E. Sibert. Time has been reserved for 
discussion sessions and impromptu 
presentation of ongoing research. It 
is expected that workshop partici- 
pants will have access to Cornell’s 
Supercomputing Facility. 

Scientists interested in attend- 
ing either workshop should contact 
the Mathematical Sciences Institute, 
Cornell University, 201 Caldwell Hall, 
Ithaca, NY 14853-2602, 607-255- 
8005. 

Other workshops scheduled for 
this spring include Percolation Mod- 
els of Material Failure, May 31- 
June 3, 1990, organized by S. Leigh 
Phoenix and Function Estimation 
and Statistical Applications, June 13- 
16, 1990, organized by David Rup- 
pert and J. S. Marron. They will be 
described in detail in future columns. 

MSI is sponsoring a major sym- 
posium on “Modern Perspectives of 
Mathematics: Mathematics as a Con- 
sumer Good, Mathematics in Acade- 
mia," March 29-31, 1990, at Cor- 
nell University. See this column in 
the November Notices and the dis- 


play advertisement in this issue for a 
full description. Registration packets 
are now available. Contact confer- 
ence secretary Diana Drake at the 
same address and phone number 
listed above. 


Science-by-Mail for Youngsters 


The Science-by-Mail program was 
developed in 1987 by the Boston 
Museum of Science. The purpose of 
the program is to form ties between 
children and professional scientists 
in order to address the growing prob- 
lem of science illiteracy. Notices read- 
ers may be interested in becoming a 
part of this important and rewarding 
activity. 

Science-by-Mail exposes children 
in grades 4-9 to the exciting world of. 
science through activity packets and 
correspondence with a scientist pen- 
pal. Each student participant receives 
three "science challenge packets" dur- 
ing the school year. After complet- 
ing the activities in the packet, the 
children send their solutions to an 
assigned scientist, who responds to 
their ideas through letters. 

Currently, more than 300 scien- 
tists volunteer their time to Science- 
by-Mail. They serve as important 
role models, especially to girls, mi- 
norities, and disadvantaged students 
who might otherwise receive little or 
no exposure to science and science 
careers. 

Several museums and science cen- 
ters around the world have estab- 
lished Science-by-Mail chapters to 
distribute materials to children and 
scientists in their areas, and many 
other museums have expressed inter- 
est in starting chapters. The program. 
has also attracted the interest and 
support of several scientific associa- 
tions. 

If you would like to become a 
scientist pen-pal, or if you know of 
children who might like to partic- 
ipate in this program, please call 
Thea Sahr, 1-800-729-3300 or 617- 
589-0438, or write to her at Science- 
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by-Mail, Museum of Science, Science 
Park, Boston, MA 02114-1099. 


Math Kits for 
Elementary Schoolers 


*Math Matters: Kids are Counting on 
You" is a kit of educational materi- 
als prepared by the National Parent- 
Teachers Association (PTA) for the 
parents of elementary school chil- 
dren. The kit uses common house- 
hold items to make mathematics 
homework an interactive and ex- 
ploratory experience for parents and 
children. 

Developed in cooperation with 
the Mathematical Sciences Educa- 
tion Board (MSEB) of the National 
Research Council, *Math Matters" is 
centered on the premise that parental 
attitudes about mathematics exert a 
crucial influence on children's per- 
ceptions of the difficulty and value 
of the subject. The kit is designed to 
foster positive attitudes about math- 
ematics and to build children's confi- 
dence in doing it. In addition, the kit 
helps to build parents’ competence 
in mathematics. 

The kit provides 70 simple and in- 
teresting parent-tested activities that 
can be used at home. Parents need 
not be mathematical or educational 
experts to use the kit. The exercises 
are fun and accessible, usually with 
no “right or wrong” answers. They 
use everyday objects and situations 
to get kids to think about numbers, 
shapes, and patterns. 

A copy of the “Math Matters” kit 
has been sent to each PTA president 
in 30,000 elementary schools and to 
20,000 elementary school principals. 
Demand for the kits has exceeded 
original supplies, but the MSEB re- 
cently had several hundred more kits 
printed. 

Notices readers may be interested 
in obtaining the kit either for use 
with their own children or to insure 
that the kits are being used in their 
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own communities. The kits are not 
copyrighted and may be reproduced. 
They are available for $10 (prepaid) 
from the MSEB. For further infor- 
mation, contact Ann Kahn, Math- 
ematical Sciences Education Board, 
818 Connecticut Avenue, NW, Suite 
500, Washington, DC 20006; tele- 
phone 202-334-3294. 


New Phone Numbers for the AMS 


The toll free telephone number to 
contact the American Mathematical 
Society has recently been changed 
to 800-321-4AMS. With this change, 
it is now possible to use the toll 
free number from Canada as well as 
within the United States. 

In addition, the Society’s main 
telephone number has been changed 
to 401-455-4000. If you know the 
extension for the individual or de- 
partment you are trying to reach, 
you can now contact them directly 
by dialing 401-455 plus the 4-digit 
extension. 


Change in the 
Mathematical Sciences Meetings 
and Conferences Section 
of Notices 


Effective with the 1990 volume of 
Notices, the complete list of Mathe- 
matical Sciences Meetings and Con- 
ferences will be published only in the 
September issue. In all other issues, 
only meetings and conferences for 
the twelve-month period following 
the month of that issue will appear. 
As new information is received for 
meetings and conferences that will 
occur later than that twelve-month 
period, it will be announced at the 
end of the listing in the next possible 
issue. That information will not be 
repeated until the next complete list 
is published in a September issue or 
until the date of the meeting or con- 
ference falls within the twelve-month 
period. 
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Changes in NSF Proposal Format 


In the October issue of Notices a 
NSF Important Notice described for 
coming changes in the format of pro 
posals. For administrative Teasons 
the Mathematical and Physical sq 
ences Directorate has delayed fy 
implementation of the new require 
ments to January 3, 1990. All pro 
posals received after that date mu; 
be in the new format. 

The Division of Mathematica 
Sciences is in the process of draftin 
a letter to the mathematical commu 
nity that will describe the Division! The 
expectations under the new guide (NA 
lines. It will be mailed to department of : 
chairs shortly and will be available a A ca« 
the NSF booth during the Louisvill Bulg 
Joint Mathematics Meetings. man 
Pola 
The 
tific 
ics a 

T 
to fa 
to si 
Survey of American Research Journal joint 
The Survey of American Researi colle 
Journals, published in the Novembt inter 
issue of Notices, incorrectly listare | 
1988 pages and corresponding certaine 
per thousand character figures for thi U.S. 
Pacific Journal of Mathematics. Tlidesig 
figure for pages published in [98ltures 
should read 1996 and the cents penot s 


thousand character figure should reà F 
4.3. pach 


"excl 
on t 
Of sc 
issue of thchan, 


Errata 


Allen Shields 

In the December 1989 
Notices (page 1452), the date of e í 
Shields’ death was incorrectly P hat. 
lished as September 23, 1989. He 

fact died on September 16, 19! Mall pr 
a memorial service was held 19 

Arbor, Michigan on Septemb qare a 
1989. The managing editor sinc? Tec 
regrets this error. 
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sions The National Academy of Sciences 
uide (NAS) sponsors exchange programs 
tment of individual scientists with the 


NAS Soviet and 
East European Exchanges 


ble à; Academies of Sciences of the U.S.S.R. 


isvill Bulgaria, Czechoslovakia, the Ger- 
man Democratic Republic, Hungary, 
Poland, Romania, and Yugoslavia. 
The programs cover a range of scien- 
tific disciplines, including mathemat- 
ics and computer science. 

The purpose of the programs is 
to facilitate exchanges that will lead 
to significant scientific publications 

urnd jointly authored by U.S. and foreign 
ear colleagues in areas of high scientific 
embt interest. In addition, the programs 
listare intended to contribute to sus- 
cenitained cooperative research between 
orthU.S. and foreign colleagues. Visits 
s. Thidesigned primarily to present lec- 
]98tures or to attend conferences are 
ts p£hot supported by this program. 
dread For Survey and Research Visits, 
each participating country has an 
"exchange quota," specifying a limit 
on the number of person-months 
Of scientific visits that may be ex- 
of thchanged in the program. For exam- 
"Alleple, the exchange quota for the So- 
, pulviet Union is 50 months, meaning 
He ithat the total the number of months 
;9 anSPent in the U.S.S.R., summed over 
n Anall program participants, may not ex- 
er ceed 50. In addition, the exchanges 
certare always one-for-one; for example, 
there must be a corresponding 50 
[o as of Soviet visits to the 


Funding Information 


To be eligible for the program, 
applicants must be U.S. citizens and 
must have a doctoral degree (or re- 
search and training experience equiv- 
alent to a doctorate) by June 1990. 
Previous exchangees may not apply 
to the program in consecutive years, 
and the time between long-term vis- 
its (3-12 months) must be at least 
three years. 


Up to 2596 of the quota for each 
country is set aside for young scien- 
tists, those who have received their 
doctorates within the past six years. 
Unused portions of this set-aside will 
be made available to other scientists. 


At the request of the National Sci- 
ence Foundation (NSF), a new cat- 
egory of Project Development Visits 
was added this year. The purpose is 
to give U.S. researchers opportunities 
to develop plans for long-term co- 
operative research. These two-week 
visits are to be spent at a single insti- 
tution, where NSF proposals can be 
developed. Visits to Eastern Europe 
may be in any area supported by 
the NSF. For the U.S.S.R., the pro- 
gram will support certain subfields of 
several scientific fields. Mathematics 
and theoretical physics are included; 
the NAS will supply a list of the 
subfields supported. 

Project Development Visits may 
take place between April 1990 and 
December 1990, and Survey and Re- 
search Visits between January 1991 
and December 1991. The deadline 
for applications for both is February 
28. For more information, contact 


for the Mathematical Sciences 


Office of International Affairs, Na- 
tional Research Council, 2101 Con- 
stitution Avenue, Washington, DC 
20418; telephone 202-334-2644, 


OTA Congressional 
Fellowship Program 


The Office of Technology Assessment 
(OTA) is seeking outstanding candi- 
dates from academia, business and 
industry, and the public sector for its 
Congressional Fellowship Program. 
Up to six Fellows will be selected for 
a l-year appointment in Washington, 
DC, beginning in September, 1990. 

OTA provides congressional com- 
mittees with objective analyses of the 
emerging, difficult, and often highly 
technical issues of today. Assess- 
ments are conducted in such areas as 
economic competitiveness, interna- 
tional security, energy, advanced ma- 
terials, biotechnology, neuroscience, 
agriculture, advanced medical tech- 
nologies and services, telecommuni- 
cations and information technolo- 
gies, environment, education, and 
science policy. 

Candidates must have significant 
experience in technical fields or man- 
agement or have completed research 
at the doctoral level. The deadline for 
applications is January 31. For more 
information, contact: Congressional 
Fellowships, Personnel Office, Office 
of Technology Assessment, Congress 
of the United States, Washington, 
DC 20510-8025; telephone 202-224- 
8713. 
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Afrika Matematika, Journal of the 
African Mathematical Union 


Last September, the African Mathematical Union (AMU) 
held, for the first time, an International Symposium, in 
Arush, Tanzania. The symposium, attended by about 
50 of the leading senior mathematicians of Africa (plus 
three outsiders), covered "current research trends in 
mathematics, computer science, mathematics education, 
and industrial mathematics", and lasted a full week. 
It was indeed an extraordinary meeting, and I was 
pleased by the very high quality of the presentations. 
The symposium was sponsored by UNESCO, ANSTI, 
ICTP, the Tanzanian Commission for Science, and the 
University of Dar-es-Salaam. 

Needless to say, the AMU operates under difficult 
conditions of finance and communications. After a lapse 
of several years, it has resumed publication of its jour- 
nal, Afrika Matematika. I have been requested by the 
AMU to bring its publication to the attention of my 
colleagues here, in the hope that libraries and individuals 
will support the journal by subscriptions. There follows 
Professor Iyahen's announcement: 


Afrika Matematika 


The publication of Afrika Matematika started in 1978. 
A refereed journal, it provides an outlet for some 
of the mathematical research done in Africa, as well 
as other parts of the world. The journal also publishes 
in-depth research studies on the problems of the teaching 


*Harley Flanders is a Professor of Mathematics at the University 
of Michigan. 


Harley Flanders* 


of mathematics in Africa. The official languages ¢ The 
Afrika Matematika are English and French. The annu can 
subscription is $20.00 US. This may be paid to Uni 
and 
Professor Wouafo Kamga, Treasurer 
African Mathematical Union 


c/o Department of Mathematics By 
University of Yaounde tee, 
Yaounde, Cameroons (Africa) spe: 

whe 


Afrika Matematika publishes short, medium, an 
fairly long research articles in all areas of mathematic wat 
its applications, and mathematics education. It als 
publishes commissioned survey articles. Papers publishe 
or being considered for publication elsewhere are n 
accepted. However, abstracts may be published elsewhel son 
of articles to be published in full in Afrika Matematik 

Series 2 of the journal commenced in 1988. F : 
now, one issue is published a year, however, from 19) 
there will be two issues per year, April and Octobe 
Research reports of conferences and workshops organi By 1 
under the auspices of the African Mathematical Um spe 
are published in special issues of the journal. Furth! top 
information about Afrika Matematika may be obtallt are 
from the Editor-in-Chief, 


rese 


G. | 

Professor Su-day O. Iyahen Sd 
Department of Mathematics Stat 
and Computer Science 
University of Benin Zor 
Benin City, Nigeria (Africa) ( 
ver: 

Vir; 

, Uni 

[ 

vers 

PS 

G.) 
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Manhattan, Kansas 
Kansas State University 
March 16- 17 


Second Announcement 
M, 
ges ¢ The eight-hundred-and-fifty-fifth meeting of the Ameri- Ergodic theory, Jose?H M. ROSENBLATT, Ohio State 
innu can Mathematical Society will be held at Kansas State University. 
University in Manhattan, Kansas on Friday, March 16, Graph theory, RICHARD H. ScHELP, Memphis State 
and Saturday, March 17, 1990. University. 


1, all 
natic 


Invited Addresses 


By invitation of the Central Section Program Commit- 
tee, there will be four invited one-hour addresses. The 
speakers, their affiliations, and the titles of their talks 
where available are: 
J. BRIAN CoNREY, Oklahoma State University, Still- 
water, Modular forms and the Riemann zeta-function. 
STEWART B. PRIDDY, Northwestern University, Rep- 


Groups and geometries, ERNEST E. SHULT, Kansas 
State University. 

Applications of category theory, GEORGE E. STRECKER, 
Kansas State University. 

Abstracts for consideration for these sessions should 
have been submitted by the November 21, 1989 deadline. 
This deadline was previously published in the Calendar 
of AMS Meetings and Conferences and in the Invited 
Speakers and Special Sessions section of the Notices. 


[t als 

lishe resentation theory and stable homotopy of. finite groups. Contributed Papers 

re n JEAN-PIERRE Rosay, University of Wisconsin, Madi- 

owha Son, Examples of Cauchy-Riemann structures. There will also be sessions for contributed ten-minute 
atik: JANG-MeE1 Wu, University of Illinois at Urbana- papers. Late papers will not be accommodated. 

g. R Champaign, Harmonic measure and applications. : 

3 qi Registration 

ctobt: Special Sessions The registration desk will be located inside the main 
ani By invitation of the same committee, there will be eleven entrance to Cardwell Hall, and will be open from 8:00 
Uni? special sessions of selected twenty-minute papers. The a.m. to 5:00 p.m. on Friday, March 16, and on Saturday, 
"ur! topics, and the names and affiliations of the organizers, March 17, from 8:00 a.m. to noon. The registration fees 
stain’ are as follows: are $30 for members of the AMS, $45 for nonmembers, 


Harmonic analysis and probability theory, ANDREW 
G. BENNETT, Kansas State University. 

Orthostructures, DAVID J. FouLis, University of Mas- 
sachusetts at Amherst, and RICHARD J. GREECHIE, Kansas 
State University. 

Numerical analysis, KADOsA M. Harası and Qisu 
Zou, Kansas State University. 

Geometric function theory, DAVID H. HAMILTON, Uni- 
versity of Maryland, College Park, and JoHN F. Rossi, 
Virginia Polytech Institute and State University. 

Partial differential equations, LIGE Lr, Kansas State 
University. 

Commutative algebra, SATYAGOPOL MANDAL, Uni- 
versity of Kansas. 

Inverse problems and scattering theory, ALEXANDER 

: Ramm, Kansas State University. 


and $10 for students or unemployed mathematicians. 


Petition Table 


A petition table will be set up in the registration area. 
Additional information about petition tables can be 
found in a box in the Louisville meeting announcement 
in the October 1989 issue of Notices. 


Accommodations 


All accommodations have restaurants in or adjacent to 
them. Aggieville, on the edge of the campus, offers a 
wide variety of fast food and full service restaurants. 
On campus the K-State Union Stateroom will be open 
for breakfast and lunch. Information on area restaurants. 
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will be included in a welcome packet available at the 
meeting registration desk. The AMS is not responsi- 
ble for rate changes or accommodations offered by 
hotels/motels. 


Super 8 
200 Tuttle Creek, Manhattan, KS 66506 
Telephone: 913-527-8468 


1 person/1 bed $31.26 2 persons/! bed $35.59 


All Seasons Motel 2 persons/2 beds $37.76 


1501 Tuttle Creek Bld, Manhattan, KS 66506 
Telephone: 913-539-539] 


Single $35.44 Double $39.87 


Continental Inn 
100 Bluemont Ave., Manhattan, KS 66506 
Telephone: 913 776-4771 


| person/1 bed $35.28 1 person/2 beds $37.38 
2 persons/1 bed $39.68 2 persons/2 beds $44.10 


Holiday Inn/Holidome 
530 Richards Drive, Manhattan, KS 66506 
Telephone: 913-539-5311 


Single $64.24 Poolside Single/Double $70.88 


Motel 6 
510 Tuttle Creek, Manhattan, KS 66506 
Telephone: 913-537-1022 


Single $21.95 Double $28.61 


University Inn 
17th & Anderson Avenue, Manhattan, KS 66506 
Telephone: 913-539-7531 


Single $38 Double $44 
These are special rates offered to participants. 


Travel 


Kansas State University is located in Manhattan, eight 
miles north of Interstate 70, and one-hundred-and-thirty 
miles west of Kansas City. Flights are available to Kansas 
City International Airport in Kansas City, Missouri, on 
several major airlines with connections to the Manhattan 
Municipal Airport. Airport shuttle service is available to 
the campus at reasonable rates. 

If traveling by car, participants should take Interstate 
435 (south) and follow Interstate 70 (west) to State 
Highway 177 into Manhattan. 


Parking 


Parking is available on campus. A parking fee of $2 will 
be charged on Friday, March 16. 


Weather 


A wide range of weather is possible in Kansas in March. 
Participants are advised to note regional forecasts near 
the time of the meeting. 


Andy Roy Magid 
Associate Secretary 
Norman, Oklahoma 


PARTITION PROBLEMS IN TOPOLOGY 


Stevo Todorcevic 
(Contemporary Mathematics, Volume 84) 


L5 
"UNDED 


This book presents results on the case of the Ramsey problem 1980 Mathematics Subject Classifications: 04-02, 03E05, 03E50; 50-02, 


for the uncountable: When does a partition of a square of 
an uncountable set have an uncountable homogeneous set? 
This problem most frequently appears in areas of general 
topology, measure theory, and functional analysis. Building on 
his solution of one of the two most basic partition problems 
in general topology, the “S-space problem," the author 

has unified most of the existing results on the subject and 
made many improvements and simplifications. The first eight 
sections of the book require basic knowldege of naive set 
theory at the level of a first year graduate or advanced 
undergraduate student. The book may also be of interest 

to the exclusively set-theoretic reader, for it provides an 
excellent introduction to the subject of forcing axioms of set 
theory, such as Martin's axiom and the Proper forcing axiom. 


54A25 

ISBN 0-8218-5091-1, LC 88-39032 
ISSN 0271-4132 

130 pages (softcover), January 1989 
Individual member $13, List price $22, 
Institutional member $18 

To order, please specify CONM/84 NA 


All prices subject to change. Shipment will be made by surface. 
For air delivery add, Ist book $5, each additional book $3. 
maximum $100. Prepayment required. Order from American 
Mathematical Society, P.O. Box 1571, Annex Station, Provi- 
dence, RI 02901-1571, or call toll free 800-321-4AMS to charge 
with VISA or MasterCard. 


BEEN = pm 


Fayetteville, Arkansas 
University of Arkansas 
March 23 - 24 


Second Announcement 


The eight-hundred-and-fifty-sixth meeting of the Ameri- 
can Mathematical Society will be held at the University 
of Arkansas in Fayetteville, Arkansas on Friday, March 
23, and Saturday, March 24, 1990. This meeting will 
be held in conjunction with the University of Arkansas' 
Fourteenth Annual Lecture Series in Mathematical Sci- 
ences, and in cooperation with the Society for Industrial 
and Applied Mathematics. All sessions will be held in 
the Center for Continuing Education. 


Invited Addresses 


By invitation of the Southeastern Section Program Com- 
mittee, there will be four invited one-hour addresses. 
The speakers, their affiliations, the titles of their talks 
where available, and the scheduled times of presentation 
are: 

MARCEL F. NEutTs, University of Arizona, Phase-type 
distributions: basic properties, 11:00 a.m. Friday. This 
talk is part of the University of Arkansas’ Fourteenth 
Annual Lecture Series and is in cooperation with the 
Society for Industrial and Applied Mathematics. The 
three remaining talks in the Lecture Series will occur in 
the Special Session on Probability distributions of phase 
type and applications, also being held in cooperation with 
the Society for Industrial and Applied Mathematics. 

VLADIMIR I. OLIKER, Emory University, Selected non- 
linear problems in geometry, 1:00 p.m. Friday 

MARK A. STERN, Duke University and the Institute 
for Advanced Study, A geometric trace formula for Hecke 
operators, 11:00 a.m. Saturday. 

JONATHAN M. WAHL, University of North Carolina, 
Chapel Hill, The topology of isolated complex surface 
singularities, 1:00 p.m. Saturday. 


Special Sessions 


By invitation of the same committee, there will be nine 
special sessions of selected twenty-minute papers. The 
topics, and the names and affiliations of the organizers, 
are as follows: 


Singular integral operators and related areas, Gg 
ALDO SOARES DE Souza and GARY SAMPSON, Aubuy 
University, Auburn. 

Banach algebras, JOHN DUNCAN, University of 
Arkansas. 

Semigroups in geometry and analysis, KARL H. Hor 
MANN and JIMMIE D. Lawson, Louisiana State Univer 
sity, Baton Rouge. 

On complex function theory of one and several vat 
ables, DIMA KHAVINSON, University of Arkansas, Faye 
teville. 

Phase-type distributions and some applications, ITRE 
E. MonroE and CoLM A. O'CINNEIDE, University 
Arkansas, Fayetteville. The three remaining talks of th 
Fourteenth Lecture Series will occur during this Spec! 
Session. 

Algebraic geometry, DAVID R. Morrison, Duke Un 
versity, and JONATHAN M. WAHL. 

Geometry, physics, and nonlinear PDE’s, VLADIMIR 
OLIKER and ANDREJS E. TREIBERGS, University of Uta! 

Combinatorics, James G. OXLEY, Louisiana SU! 
University. 

Differential geometry, WILLIAM L. PARDON, Duk 
University, and MARK A. STERN. i 

Abstracts for consideration for these sessions shoul 
have been submitted by the November 21, 1989 deadlint 
This deadline was previously published in the Calend 
of AMS Meetings and Conferences and in the Invit? 
Speakers and Special Sessions section of the Notices. 


Contributed Papers 


There will also be sessions for contributed ten- 
papers. Late papers will not be accommodated. 


minit 


Registration 


th 
The meeting registration desk will be located E 
second floor (street level) of the Center for Cont y 
Education located on the square in downtow? 


: ue 
teville at the corner of East Avenue and Center S 
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E Meetings i — 
The meeting registration desk will be open from 8:00 Mountain Inn (one block) 
a.m. to 5:00 p.m. on Friday, March 23, and from 8:00 21 South College (Hwy. 471), Fayetteville, AR TN 
a.m. to noon on Saturday, March 24. Telephone: 501-521-1000 or 800-336-7133 1 
The registration fees are $30 for members of the AMS : 
or SIAM, $45 for nonmembers, and $10 for students Single $27 pousse 
and unemployed mathematicians. Best Western Motel (two-and-one-half miles) 
1000 Hwy 71, Fayetteville, AR 72701 
Petition Table Telephone: 501-442-3041 or 800-528-1234 
A petition table will be set up in the registration area. Single $35 Double $39 
Additional information about petition tables can be : 4 
found in a box in the Louisville meeting announcement Motel 6 (three miles) à 
Ramne@croben 1980 issue of Notices 2980 North College, Fayetteville, AR 72701 
i Telephone: 317-741-7777 pc 
David II Report Single $19.95 Double $25.95 pe 
There will be a special presentation and discussion Friday Park Inn (two-and-one-half miles) ae 
evening at 7:15 p.m. concerning the upcoming National 1255 Shiloh Drive, Fayetteville, AR 72701 m 
Research Council David II Report. A written executive Telephone: 501-521-1166 or 800-437-7275 E 
summary of David II will be available to participants. Single $44 Double $46 
This report is to be issued this spring and could have 
a major impact on all mathematics departments. The Food Service 
focus will be on becoming familiar with the report and By 
discussing its use in our work. There are a number of restaurants on the square andi tee, 
the downtown area. Complete listings will be availabl spe 
Accommodations at the meeting registration desk. ava 
A block of rooms is being held in the Fayetteville Hilton Travel ani 
adjacent to the Center for Continuing Education. Rates : 
of $49 for a single room and $56 for a double room Fayetteville is served by commuter lines for several m3! Par 
will be offered to participants making reservations no airlines as follows: American Eagle, connecting in Da bel 
later than March 8, 1990. After that date the rates listed las, Texas; Braniff Airlines, connecting in Kansas Cit 
below will apply. Participants should make their own Kansas; Delta Connection, connecting in Dallas, Tex® at : 
reservations directly with the Hilton and with the hotels Northwest Airlink, connecting in Memphis, Tennes% day 
listed below and identify themselves as participants of and Trans World Express, connecting in St. Louis, M 
| the AMS meeting in order to obtain the rates listed. souri. The Best Western Inn, Fayetteville Hilton, p uo 
| All rates are subject to a nine percent tax. Distances Mountain Inn have complimentary van service to ai 
given below are driving distances measured from the from the airport. Taxi service is also available. 1 
Center for Continuing Education. The AMS is not Fayetteville Airport is approximately four miles frot By 
responsible for rate changes or accommodations offered the center of town. spe 
by hotels/motels. top 
Fayetteville Hilton Weather _, are 
70 North East Street, Fayetteville, AR 72701 The weather in late March is usually mild though it! 
Telephone: 501-442-5555 or 800-445-8667 occasionally rainy. p- 
Single $58 Double $69 Joseph A. Cima Un 
i. Above rates for reservations made after March 8, Associate Secretary T 
i 1990. Chapel Hill, North Caroli Bg: 
k hay 
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First Announcement 


The eight-hundred-and-fifty-seventh meeting of the 
American Mathematical Society will be held at the 
Pennsylvania State University in University Park, Penn- 
sylvania, on Saturday, April 7, and Sunday, April 8, 
1990. This meeting will be held in conjunction with a 
meeting of the Association for Symbolic Logic (ASL). 


Invited Addresses 


By invitation of the Eastern Section Program Commit- 
tee, there will be four invited one-hour addresses. The 
speakers, their affiliations, the titles of their talks where 
available, and the scheduled times of presentation are: 

RoBERT T. GLASSEY, Indiana University, title to be 
announced, 11:00 a.m. Sunday. 

KARSTEN GROVE, University of Maryland, College 
Park, Geometry and topology of manifolds curved from 
below, 1:30 p.m. Sunday. 

LOWELL EDWIN Jones, State University of New York 
at Stony Brook,-title to be announced, 11:00 a.m. Satur- 
day. 

GANG TIAN, Princeton University, title to be an- 
nounced, 1:30 p.m. Saturday. 


Special Sessions 


By invitation of the same committee, there will be three 
special sessions of selected twenty-minute papers. The 
topics, and the names and affiliations of the organizers, 
are as follows: 

Algebraic topology, DONALD M. Davis, Lehigh Uni- 
versity. 

Geometric topology, THOMAS FARRELL, Columbia 
University. 

Classical and quantum groups, RANEE KATHRYN 
BRYLINSKI, Pennsylvania State University. 

Abstracts for consideration for these sessions should 
have been submitted by the January 4, 1990 deadline. 
This deadline was previously published in the Calendar 


of AMS Meetings and Conferences and in the Invited 
Speakers and Special Sessions section of the Notices. 


University Park 
Pennsylvania 
State University 
April 7-8 


Contributed Papers 


There will also be sessions for contributed ten-minute 
papers. Abstracts should be prepared on the standard 
AMS form available from the AMS office in Providence 
or in Departments of Mathematics. Abstracts should be 
sent to the Editorial Department, American Mathemat- 
ical Society, Post Office Box 6248, Providence, Rhode 
Island 02940, so as to arrive before the January 25, 
1990 abstract deadline. Participants are reminded that 
a charge of $16 is imposed for retyping abstracts that 
are not in camera-ready form. Late papers will not be 
accommodated. 


Electronic Submission of Abstracts 


This service is now available to those who use the 
TEX typesetting system and can be used with ab- 
stracts of papers to be presented at the spring sectional 
meetings of the AMS. Requests to obtain the pack- 
age of files may be sent electronically on Internet to 
abs-request@math.ams.com. Requesting the files elec- 
tronically will likely be the fastest and most convenient 
way, but users may also obtain the package on IBM or 
Macintosh diskettes, available free of charge by writing 
to: Electronic Abstracts, American Mathematical Soci- 
ety, Publications Division, P.O. Box 6248, Providence, 
RI 02940, USA. When requesting the Abstracts package, 
users should be sure to specify whether they want the 
plain TEX, AMS-TEX, or the TEX package. 


Registration 
The meeting registration desk will be located in the 
lobby of the Keller Conference Center. The registration 
fees are $30 for members of the AMS or ASL, $45 
for nonmembers, and $10 for students and unemployed 
mathematicians. 


Petition Table 


A petition table will be set up in the registration area. 
Additional information about petition tables can be 
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found in a box in the Louisville meeting announcement 
in the October 1989 issue of Notices. 


Activities of Other Organizations 


The Pennsylvania Prognostic Testing Conference will 
be held on Friday, April 6, from 1:30 p.m. to 4:30 
p.m. BERT K. Waits, Ohio State University, will discuss 
the Ohio Early Mathematics Placement Testing Program. 
Joun G. HARVEY, the University of Wisconsin, Madison, 
will briefly describe prognostic testing programs in the 
United States and discuss the effects of calculators on 
mathematics testing. 

The Association for Symbolic Logic (ASL), will have 
three invited one-hour addresses. The speakers are HAR- 
VEY M. FRIEDMAN, Ohio State University, Columbus, 
LEONARD LiPscHiTZ, Purdue University; and ATHANA- 
sios C. PHEIDAS, the University of Illinois at Urbana- 
Champaign. 

The ASL and the Society will co-sponsor a sympo- 
sium on Number theory and decidability to be moderated 
by BARRY Mazur, Harvard University, and STEPHEN 
G. SiMPsON, Pennsylvania State University. The pan- 

elists will be SERGE LANG, Yale University, and ANGUS 
MACINTYRE, Oxford University. 


Social Event 


A wine and beer reception will be held Saturday evening, 
April 7, from 5:00 p.m. to 7:30 p.m. in the Fireside 
Lounge at the Nittany Lion Inn. The admisssion price is 
$5 per person. 


Accommodations 


A block of rooms has been reserved at each of the follow- 
ing hotels/motels. The American Mathematical Society 
is not responsible for rate changes or accommodations 
offered by hotels/motels. 


Nittany Lion Inn 
North Atherton Street, 
University Park, PA 16802 
Telephone: 814-231-7500 


Double $68 


Single $58 


Hampton Inn 
East College Avenue, 
University Park, PA 16802 
Telephone: 814-231-1590 


Single $46 Double $50 


Sheraton/Days Inn 
South Street, 
University Park, PA 16802 


Telephone: 814-238-8454 1 
Single $53 Double $63 

Food Service The 

The Nittany Lion Inn, adjacent to the Keller Confereng Gs 
Center, has a full service restaurant offering breakfas da 

lunch, and dinner. Complete listings will be availablez (95 
the meeting registration desk. the 

beir 


Travel 


US Air/Allegheny Commuter Airlines serve the Stat 
College area through the University Park Airport locate By 
five miles from campus. Limousine or taxi service ! mit 
available for all flights. For reservations and informatio and 
on US Air/Allegheny Commuter, please call 814-23 vite 
8414 or 800-428-4253. By bus, Trailways and Greyhout! and 
Lines connections are available to and from State Colleg 
For Trailways information please call 814-238-7362; ft 
Greyhound information please call 814-237-5865. ! 
traveling by car, University Park is readily accessi j 
from both ends of the state via Interstate 80 (I-80). 


nor 


dev 
Parking E 


Parking is available on campus for a fee of $3 per day. noi 
W. Wistar Comfort 


Associate Secretary. 
Middletown, Connect 
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First Announcement 


Albuquerque, New Mexico 
University of New Mexico 
April 19-21 


The eight-hundred-and-fifty-eighth meeting of the Amer- 

eM ican Mathematical Society will be held at the Sheraton 

t Old Town Hotel in Albuquerque, New Mexico, on Thurs- 

akfas day, April 19, Friday, April 20, and Saturday, April 21, 

able a 1990. This meeting is being held in cooperation with 

the Society for Industrial and Applied Mathematics and 
being hosted by the University of New Mexico. 


Invited Addresses 
> Stat 


locate By invitation of the Far Western Section Program Com- 


vice i mittee, and in cooperation with the Society for Industrial 
matig and Applied Mathematics (SIAM), there will be six in- 
4-23} vited one-hour addresses. The speakers, their affiliations, 
and the titles of their talks where available are: 
College Davip CAMPBELL, Los Alamos National Laboratory, 
62; fü Solitary waves and their interactions in non-integrable 
365. 1 nonlinear partial differential equations 

PETER B. GILKEY, University of Oregon, The asymp- 
). totics of the heat equation on a manifold with boundary. 

Gunporpu K. KRISTIANSEN, Lund University, Recent 

developments in time-domain inverse scattering theory 
using invariant embedding techniques. 

RonERT May, Oxford University, Title to be an- 
nounced. 

ALAN NEWELL, the University of Arizona, Convection 
patterns in large containers. 

Marc A. RIEFFEL, University of California, Berkeley, 
Quantum groups and operator algebras. 


houn 


:essibl 


I day. 


f 
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Special Sessions 


By invitation of the same committee, and in cooperation 
with the Society for Industrial and Applied Mathematics, 
there will be seven special sessions of selected twenty- 
minute papers. The topics, and the names and affiliations 
of the organizers, are as follows: 

Numerical solution of partial differential equations, 
RICHARD C. ALLEN, Sandia National Laboratory,JosÉ 
CASTILLO, San Diego State University, and STANLY 
STEINBERG, the University of New Mexico. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Geometry and topology of moduli spaces, CHARLES P. 
Boyer, and BENJAMIN M. MANN, the University of New 
Mexico. 

Real algebraic geometry, MICHAEL A. BUCHNER, the 
University of New Mexico, and WOJCIECH KUCHARZ, 
the University of Hawaii, and the University of New 
Mexico 

Dynamical systems: low dimensional behavior in par- 
tial differential equations, DAviD CAMPBELL, and JAMES 
M. HvMAN, Los Alamos National Laboratory. 

Invariant embedding and inverse problems, JAMES 
CoRONES, Ames Laboratory, PAUL NELSON, Texas A & 
M, and DANIEL SETH, Ames Laboratory. 

Differential geometry, HOWARD FEGAN, and ALEXAN- 
DER P. Stone, the University of New Mexico. 

Mathematical Biology, JAMES M. HYMAN, Los Alamos 
National Laboratory, W. T. KYvNER, the University of 
New Mexico, ANN STANLEY, Los Alamos National Labo- 
ratory, DEBORAH SULSKY, the University of New Mexico, 
and CARLA Worsy, the University of New Mexico. 

Abstracts for consideration for these sessions should 
have been submitted by the January 4, 1990 deadline. 
This deadline was previously published in the Invited 
Speakers and Special Sessions section of the Notices. 


Contributed Papers 


There will also be sessions for contributed ten-minute 
papers. Abstracts should be prepared on the standard 
AMS form available from the AMS office in Providence 
or in Departments of Mathematics. Abstracts should be 
sent to the Editorial Department, American Mathemat- 
ical Society, Post Office Box 6248, Providence, Rhode 
Island 02940, so as to arrive before the January 25, 
1990 abstract deadline. Participants are reminded that 
a charge of $16 is imposed for retyping abstracts that 
are not in camera-ready form. Late papers will not be — — 
accommodated. ev 


Electronic Submission of Abstracts 


This service is now available to those who use the TEX ; 
typesetting system and can be used with abstracts of 
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papers to be presented at the spring sectional meet- 
ings of the AMS. Requests to obtain the package 
of files may be sent electronically on Internet to 
abs-request@math.ams.com. Requesting the files elec- 
tronically will likely be the fastest and most convenient 
way, but users may also obtain the package on IBM or 
Macintosh diskettes, available free of charge by writing 
to: Electronic Abstracts, American Mathematical Soci- 
ety, Publications Division, P.O. Box 6248, Providence, 
RI 02940, USA. When requesting the Abstracts package, 
users should be sure to specify whether they want the 
plain TEX, AMS-TEX, or the ATEX package. 


Council 


The Council of the AMS will meet at 7:00 p.m. on 
Thursday, April 19, 1990, in the Fireplace Room at the 
Sheraton Old Town. 


Poster Session 


A poster session of contributed papers will be organized. 


Activities of Other Organizations 


The Great Plains Operator Theory Seminar will also be 
held at the Sheraton Old Town Hotel, April 19-21, 1990. 


Registration 


The meeting registration desk will be located in the 
lobby of the Sheraton Old Town Hotel. The meeting 
registration desk will be open from 6:00 p.m. to 9:00 
p.m. on Wednesday, April 18, and from 8:00 a.m. to 
noon on Thursday, April 19, Friday, April 20, and 
Saturday, April 21. 

The registration fee is $45, with a special $25 fee for 
graduate students and unemployed mathematicians, and 
a one day fee of $25. 


Social Event 


On Friday evening, April 20, there will be a reception 
and a no-host bar at the New Mexico Museum of 
Natural History. During the evening participants will 
have exclusive access to most of the exhibits at this 
outstanding museum. Further information will appear in 
the February issue of the Notices. 


Petition Table 


A petition table will be set up in the registration area. 
Additional information about petition tables can be 
found in a box in the Louisville meeting announcement 
in the October 1989 issue of Notices. 


David II Report 


There will be a special presentation and discussio; , 
the reception Friday evening concerning the upcom;- 
National Research Council David II Report. This m 
is to be issued this spring and could have a major imm 
on all mathematics departments. The focus will be à 
becoming familiar with the report and discussing its T 
in our work. 


Min; 


Accommodations 


A block of rooms is being held at the Sheraton Old Town Hoi 
and at the Rio Grande Inn, which is within walking distang 
Participants should make their own reservations directly wit 
the hotels listed below and identify themselves as participant 
of the AMS and SIAM meeting in order to obtain the rate 
listed. Participants must make reservations 45 days in advam The 
of the meeting to be assured of the quoted rates. The Amer to ; 
can Mathematical Society is not responsible for rate changet For 
accommodations offered by hotels/motels in the following lis 


Sheraton Old Town Hotel 
800 Rio Grande Boulevard NW, Albuquerque, NM 8710+ M 
Telephone: 505-843-6300 or 800-237-2133 : 


Single or Double $53 


Vla 


Rio Grande Inn J. E 
1015 Rio Grande Boulevard, NW Albuquerque, NM 87l Ste; 
Telephone: 505-843-9500 
Single $29 Double $32 Rol 

Kai 


Travel 


The Albuquerque Airport is served by most airlines. Both t Da 
Sheraton Old Town and the Rio Grande Inn provide free a Pet 
port shuttle service. The Albuquerque City Bus (Sun-Tran) n? Gu 
from the airport through the downtown area at seven mint 
after the hour, and at thirty-seven minutes after the hour. y : 
Sun-Tran Bus number is #50. Participants may board the W Mic 
on the west side of the airport on the lower level and the m (P 
is sixty cents one-way. Cab service is also available for app? N 


imately seven dollars one-way. y 
Weather and Local Attractions x 

tid) AV) 

April temperatures in Albuquerque are mild, although P? d Pet 


pants are advised to bring a sweater or light jacket. e. 

areas may still be open at the time of the meeting. M eu! 

in Albuquerque, has a historic plaza, Museum of Art, 

of Natural History, and many restaurants, shops; and way, The 

Albuquerque is also home to the world's longest i d cial 

Sandia Peak Tramway. SES 
Lance W. Smal! tior 
Associate Sect’ the 


La Jolla, Califo Ses 
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87104 


A 8710 


Both hk David Campbell 
free 4 Peter B. Gilkey 


Invited Speakers 
at AMS Meetings 


The individuals listed below have accepted invitations 
to address the Society at the times and places indicated. 
For some meetings, the list of speakers is incomplete. 


Fayetteville, AK, March 1990 
Marcel F. Neuts Mark A. Stern 
Vladimer I. Oliker Jonathan M. Wahl 


Manhattan, KS, March 1990 
J. Brian Conrey Jean-Pierre Rosay 
Stewart B. Priddy Jang-Mei Wu 


University Park, PA, April 1990 
Robert T. Glassey Lowell Edwin Jones 
Karsten Grove Gang Tian 


Albuquerque, NM, April 1990 
Robert May 
Alan Newell 


an) F Gundorph K. Kristiansen Marc A. Rieffel 
minut 
our. Th Columbus, OH, August 1990 


the 9 Michael G. Crandall 
the! (Progress in 
appr 


, partit Avner D. Ash 


John Morgan 
(Progress in 
Mathematics Lecture) 
Michael E. Taylor 


Mathematics Lecture) 
Saunders Mac Lane 
(AMS-MAA) 


Denton, TX, November 1990 
John Leucke 


sa rby Peter S. Constantin 


iy : 
ee Organizers and Topics 
galleri? of Special Sessions 


way» 
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! The list below contains all the information about Spe- 


cial Sessions at meetings of the Society available at the 
time this issue of Notices went to the printer. The sec- 


ø tion below entitled Information for Organizers describes 


i the timetable for announcing the existence of Special 
Sessions. 
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Invited Speakers and 
Special Sessions 


March 1990 Meeting in Fayetteville, Arkansas 
Southeast Section 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: Expired 
Deadline for consideration; Expired 

Geraldo Soares De Souza and Gary Sampson, Singular 
integral operators and related areas 

John Duncan, Banach algebras 

Karl H. Hofmann and Jimmie D. Lawson, Semi-groups 
in geometry and analysis 

Dima Khavinson, On complex function theory of one and 
several variables 

Itrel E. Monroe and Colm A. O'Cinneide, Phase-type 
distributions and some applications 

David R. Morrison and Jonathan M. Wahl, Algebraic 
geometry 

Vladimir I. Oliker and Andrejs E. Treibergs, Geometry, 
physics and nonlinear PDE's 

James G. Oxley, Combinatorics 

William L. Pardon and Mark A. Stern, Differential 
geometry 


March 1990 Meeting in Manhattan, Kansas 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: Expired 
Deadline for consideration: Expired 
Andrew G. Bennett, Harmonic analysis and probability 
theory 
David J. Foulis and Richard J. Greechie, Orthostructures 
Kadosa M. Halasi and Qisu Zou, Numerical analysis 
David H. Hamilton and John F. Rossi, Geometric func- 
tion theory 
Lige Li, Partial differential equations 
Satyagopol Mandal, Commutative algebra 
Alexander G. Ramm, Inverse problems and scattering 
theory 
Joseph M. Rosenblatt, Ergodic theory 
Richard H. Schelp, Graph theory 
Ernest E. Shult, Groups and geometries 
George E. Strecker, Applications of category theory 
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April 1990 Meeting in University Park, Pennsylvania 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: Expired 


Ranee Kathryn Brylinski, Classical and quantum groups 
Donald M. Davis, Algebraic topology 
Thomas Farrell, Geometric topology 


April 1990 Meeting in Albuquerque, New Mexico 
Far Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 
Deadline for consideration: Expired 


Richard C. Allen, José Castillo and Stanly Steinberg, 
Numerical solution of partial differential equations 
Charles P. Boyer and Benjamin M. Mann, Geometry and 

topology of moduli spaces 
Michael A. Buchner and Wojciech Kucharz, Real alge- 
braic geometry 
David Campbell and James M. Hyman, Dynamical sys- 
tems: low dimensional behavior in partial differential 
equations 
James Corones, Paul Nelson and Daniel Seth, Invariant 
embedding and inverse problems 
Howard Fegan and Alexander P. Stone, Differential 
geometry 
James M. Hyman, W. T. Kyner, Ann Stanley, Deborah 
Sulsky and Carla Wofsy, Mathematical biology 


August 1990 Meeting in Columbus, Ohio 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: April 27, 1990 
Eiichi Bannai, Thomas A. Dowling, Dijen Ray-Chaudhuri 
and Neil Robertson, Combinatorics 
Susan Jane Colley and Gary Kennedy, Algebraic geometry 
Zita M. Divis and David Terman, Dynamics of biological 
systems 
S. K. Jain and S. T. Rizvi, Ring theory 
Richard J. Nowakowski, Combinatorial games 
Surinder K. Sehgal and Ronald Solomon, Group theory 


October 1990 Meeting in Amherst, Massachusetts 
: Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: February 2, 1990 
Deadline for consideration: July 16, 1990 


November 1990 Meeting in Denton, Texas 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: February 15, 1990 
Deadline for consideration: July 16, 1990 


March 1991 Meeting in Tampa, Florida 


. Southeastern Section Co 
Associate Secretary: Joseph A. Cima po 
Deadline for organizers: June 22, 1990 inv 
Deadline for consideration: To be announced me 
be 

Information for Organizers the 
Str: 


Special Sessions at Annual and Summer Meeting, ,, Se: 
held under the supervision of the Program Committ 
for National Meetings (PCNM). They are administer DU 
by the Associate Secretary in charge of that meetin PF“ 
with staff assistance from the Meetings and Edito; Mc 
Departments in the Society office in Providence. 

According to the “Rules for Special Sessions” of i; OT 
Society, Special Sessions are selected by the PCNM fro “R 
a list of proposed Special Sessions in essentially the sam 
manner as Invited Speakers are selected. The numb 
of Special Sessions at a Summer or Annual Meetir 
is limited. The algorithm that determines the numb: 
of Special Sessions allowed at a given meeting, whi The 
simple, is not repeated here, but can be found in “Ruk s 
for Special Sessions” on page 614 in the April 1988 isst 
of Notices. 

Each Invited Speaker is invited to generate a Speci 
Session, either by personally organizing one or by havin 
a Special Session organized by others. Proposals ! 
organize a Special Session are sometimes request cen 
either by the PCNM or by the Associate Secretary. Otk | 
proposals to organize a Special Session may be submitlé 
to the Associate Secretary in charge of that meeting (wh 
is an ex-officio member of the committee and who 
address may be found below). These proposals must? 
in the hands of the PCNM well in advance of the meet! 
and, in any case, at least nine (9) months prior t0 n Eas! 
meeting at which the Special Session is to be he 
order that the committee may consider all the propos 
for Special Sessions simultaneously. Proposa 
sent to the Providence office of the Society, 
or directed to anyone other than the Associate Secre 
will have to be forwarded and may not be receivet Sou 
time to be considered for acceptance. af 

It should be noted that Special Sessions ma s i 
announced in Notices in such a timely fashion be [ 

e 
A 


) 
) 
1 
] 
€ 
| 


] 
| 
I 
€ 
( 


member of the Society who so wishes may we ect 
abstract for consideration for presentation in the Pi 
Session before the deadline for such considerato, vy. ^ 
deadline is usually three (3) weeks before the De mon 
for Abstracts for the meeting in question. _ eücan 
Special Sessions are very effective at Section elect ^" 
ings and can usually be accommodated. They af? sind ; 
by the Section Program Committee. The proces etin 
proposals for Special Sessions for Sectional gecti 
is handled by the Associate Secretary for t E og? 
who then forwards the proposals to the Sectio? | 
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Committee, which makes the final selection of the pro- 
posals. Each Invited Speaker at a Sectional Meeting is 
invited to organize a Special Session. Just as for national 
meetings, no Special Session at a Sectional Meeting may 
be approved so late that its announcement appears past 
the deadline after which members can no longer send ab- 
stracts for consideration for presentation in that Special 
ings q Session. 
mmitte The Society reserves the right of first refusal for the 
nister publication of proceedings of any Special Session. These 
proceedings appear in the book series Contemporary 


meetin 4 

"ditor Mathematics. 

Zditori : : ; 

| More precise details concerning proposals for and 
” oft organizing of Special Sessions may be found in the 


IM fror “Rules for Special Sessions” or may be obtained from 


he sam 27Y Associate Secretary. 


numb 
Meetir Send Proposals for Special Sessions to the 


numb Associate Secretaries 
g, wh] The programs of Sectional Meetings are arranged by the Associate 
1 “Ruk Secretary for the section in question: 

Far Western Section (Pacific and Mountain) 


88 issu Lance W. Small, Associate Secretary 
Department of Mathematics 

| Speci: University of California, San Diego 

y havin La Jolla, CA 92093 

osals 1 e-mail: g.small(gmath.ams.com 
(Telephone 619-534-3590) 

e Central Section 

y. Ot i Andy Roy Magid, Associate Secretary 

ibmitit Department of Mathematics 

ing (wh ^ University of Oklahoma 

d whos 601 Elm PHSC 423 

must t Norman, OK 73019 


; e-mail: g-magid@math.ams.com 
meetil (Telephone 405-325-2052) 
yr to b. Eastern Section 

hel W. Wistar Comfort, Associate Secretary 
ropo* ^ Department of Mathematics 

that% Wesleyan University 

Notice: Middletown, CT 06457 
M ur e-mail: g.comfort(gmath.ams.com 
secre . (Telephone 203-347-9411) 
e1VEe f Southeastern Section 
Joseph A. Cima, Associate Secretary 


must b Department of Mathematics 

that 41 ^ University of North Carolina, Chapel Hill 

pmit 4 Chapel Hill, NC 27599-3902 

ed e-mail: g.cima(gmath.ams.com 

e SP qi (Telephone 919-962- 1050) 

on. As a general rule, members who anticipate organizing Special 


pead Sessions at AMS meetings are advised to seek approval at least nine 
months prior to the scheduled date of the meeting. No Special Sessions 
eücan be approved too late to provide adequate advance notice to 


a members who wish to participate. 


Information for Speakers 


A great many of the papers presented in Special Sessions 
at meetings of the Society are invited papers, but any 
member of the Society who wishes to do so may submit 
an abstract for consideration for presentation in a Special 
Session, provided it is received in Providence prior to 
the special early deadline announced above and in the 
announcements of the meeting at which the Special 
Session has been scheduled. Contributors should know 
that there is a limitation in size of a single Special 
Session, so that it is sometimes true that all places are 
filled by invitation. Papers not accepted for a Special 
Session are considered as ten-minute contributed papers. 

Abstracts of papers submitted for consideration for 
presentation at a Special Session must be received by 
the Providence office (Editorial Department, American 
Mathematical Society, P. O. Box 6248, Providence, RI 
02940) by the special deadline for Special Sessions, 
which is usually three weeks earlier than the deadline for 
contributed papers for the same meeting. The Council has 
decreed that no paper, whether invited or contributed, 
may be listed in the program of a meeting of the Society 
unless an abstract of the paper has been received in 
Providence prior to the deadline. 

Electronic submission of abstracts is now available to 
those who use the TEX typesetting system. Requests to 
obtain the package of files may be sent electronically via 
the Internet to abs-request@math.ams.com. Requesting 
the files electronically will likely be the fastest and 
most convenient way, but users may also obtain the 
package on IBM or Macintosh diskettes, available free 
of charge by writing to: Electronic Abstracts, American 
Mathematical Society, Publications Division, P.O. Box 
6248, Providence, RI 02940, USA. When requesting 
the Abstracts package, users should be sure to specify 
whether they want the plain TEX, AMS-TEX, or the IATEX 
package. 


Number of Papers Presented 
Joint Authorship 
Although an individual may present only one ten-minute 
contributed paper at a meeting, any combination of joint 
authorship may be accepted, provided no individual 
speaks more than once. An author can speak by invitation 
in more than one Special Session at the same meeting. 
An individual may contribute only one abstract by 
title in any one issue of Abstracts, but joint authors 
are treated as a separate category. Thus, in addition to 
abstracts from two individual authors, one joint abstract 
by them may also be accepted for an issue. 
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Joint Summer Research Conferences 


University of Massachusetts at Amherst, MA, June 7 to July 4, 1990 


T 
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The 1990 Joint Summer Research Conferences in the 
Mathematical Sciences will be held at the University of 
Massachusetts at Amherst from June 7 to July 4. It is 
anticipated that the conferences will be supported by 
grants from the National Science Foundation and other 
agencies. 

There will be six conferences in six different ar- 
eas of mathematics. The topics and organizers for the 
conferences were selected by the AMS-IMS-SIAM Com- 
mittee on Joint Summer Research Conferences in the 
Mathematical Sciences. The selections were based on 
suggestions made by the members of the committee and 
individuals submitting proposals. The committee consid- 
ered it important that the conferences represent diverse 
areas of mathematical activity, with emphasis on areas 
currently especially active and paid careful attention to 
subjects in which there is important interdisciplinary 

activity at present. 

The conferences are similiar in scientific structure to 
those held throughout the year at Oberwolfach. These 
conferences are intended to complement the Society's 
program of annual Summer Institutes and Summer 
Seminars, which have a larger attendance and are sub- 
stantially broader in scope. The conferences are research 
conferences and are not intended to provide an entree to 
a field in which a participant has not already worked. 

It is expected that funding will be available for a lim- 
ited number of participants in each conference. Others, 
in addition to those funded, will be welcome, within the 
limitations of the facilities of the campus. In the spring 
a brochure will be mailed to all who are invited to attend 
the conferences. The brochure will include information 
on room and board rates, the residence and dining hall 
facilities, travel and local information and a housing 
form to use to request on-campus accommodations. In- 
formation on off-campus housing will also be included 
in the brochure. Participants should make their own 
housing and travel arrangements. Each participant will 
be required to pay nominal registration and social fees. 

Those interested in attending one of the confer- 
ences should send the following information to the 
Summer Research Conference Coordinator, Meetings 
Department, American Mathematical Society, Post Of- 
fice Box 6248, Providence, RI 02940, through electronic 


mail: CAK@MATH.AMS.COM on the Internet, or} SIS 
FAX: 401-331-3842. 


conf 
Please type or print the following: Noti 
1.Title and dates of conference desired; d 


2.Full name; 
3.Mailing address; 
4.Telephone number and area code for office and hom: Thu 
5.Member of AMS, IMS, or SIAM? If AMS, please git prog 
member code; for i 
6.Your scientific background relevant to the topic Myc 
the conference; 
7. Financial assistance requested; please estimate co 
of travel; _ tee 
8 Indicate if interested in attending if support 1s m 
offered. Indicate if support is not required. 


Co-( 
JOSE 


Funds may also be available for foreign graduate sli pix 
dents under the Short Term Enrichment Program (STE Inve 
of the United States Information Agency (USIA). Dav 
dents must meet the following eligibility requirement Min 
1. must be enrolled in full-time graduate studies a! 
U.S. institution of higher education; 2. are not receivit 
any U.S. government funds for academic support; 3.4 
not on refugee, immigrant, or tourist visa status; an% 
have not been awarded STEP grants previously. Tho 
eligible should include the following information A» 
supplying the above eight items: 1. home country; 1 
student status; 3. name of institution enrolled; 4. nam 
of an official at the institution who can verify status? 
financial situation. 


The deadline for receipt of applications is Rel 
23, 1990. Requests for invitations will be forw? 
to the Organizing Committee for each conference ; 
consideration after February 23. Applicants selectes 5 
receive formal invitations and notification O fina 
assistance from the AMS. Requests received pas 
deadline will be returned. Funds available for 
conferences are limited and individuals who Ca? 
support from other sources should do so. 
members of minority groups are encourage 
and participate in these conferences. 

Any questions concerning the scientific po 
the conference should be directed to the chai" 
member of the Organizing Committee. 


d to 9? 


rtio? 
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The Joint Summer Research Conferences in the 
Mathematical Sciences are under the direction of the 
AMS-IMS-SIAM Committee on Joint Summer Research 
Conferences in the Mathematical Sciences. The follow- 
ing committee members chose the topics for the 1990 
conferences: William B. Arveson, John A. Burns, Martin 
Golubitsky, Daniel J. Kleitman, Anthony W. Knapp, 
Ingram Olkin, Mary Ellen Rudin, Stephen Simpson and 
Gregg J. Zuckerman. 

Descriptions of the subject matter of each of the 1990 
conferences appeared in the October and November 
Notices, pages 1087-1089 and 1242-1243 respectively; 
they were accompanied by lists of members of the 
respective Organizing Committees. 


Thursday, June 7 to Wednesday, June 13 


Probability models and statistical analysis 


. for ranking data 
OPI U MICHAEL A. FLIGNER (The Ohio State University), 


te co 


Co-Chair, 
JosEePH S. VERDUCCI (The Ohio State University), 
Co-Chair 


Thursday, June 14 to Wednesday, June 20 


Deformation theory of algebras and quantization 
with applications to physics 


MURRAY H. GERSTENHABER (University of 
Pennsylvania), Co-Chair 


JAMES D. STASHEFF (University of North Carolina at 
Chapel Hill), Co-Chair 


Thursday, June 21 to Wednesday, June 27 
Strategies for sequential search and selection 
in real time 


THOMAS S. FERGUSON (University of California, Los 
Angeles), Co-Chair 


STEPHEN M. SAMUELS (Purdue University), Co-Chair 


Thursday, June 21 to Wednesday, June 27 


Schottky Problems 
LEON EHRENPREIS (Temple University), Co-Chair 
ROBERT C. GUNNING (Princeton University), Co-Chair 


Thursday, June 28 to Wednesday, July 4 


Logic, local fields, and subanalytic sets 


Lou VAN DEN Dries (University of Illinois at 
Urbana-Champaign), Chair 


3-MANIFOLDS WHICH ARE END 1-MOVABLE 


Matthew G. Brin and T. L. Thickstun 
(Memoirs of the AMS, Number 411) 


The class of manifolds examined here also includes the 
"missing boundary" manifolds. The authors provide a new 
characterization of orientable, missing boundary 3-manifolds 
and contribute some information about the open question of 
determining which covers of compact 3-manifolds are missing 
boundary manifolds. 


1980 Mathematics Subject Classifications; 57N10; 57M10, 57N65 
ISBN 0-8218-2474-0, LC 89-15146 

ISSN 0065-9266 

73 pages (softcover), September 1989 

Individual member $9, List price $15, 

Institutional member $12 

To order, please specify MEMO/411NA 


Shipment will be made by surface. For air delivery add, 1st book $5, each 


additional book $3, maximum $100. Prepayment required. Order from American Mathematical Society, P.O. 
Box 1571, Annex Station, Providence, RI 02901-1571, or call toll free 800-321-4AMS to charge with VISA or 


is m 
iem Thursday, June 7 to Wednesday, June 13 
(STEP Inverse scattering on the line 
i. Sti DAvID SATTINGER (University of Minnesota, 
ement Minneapolis), Chair 
es al 
»ceivili 
t 3.d 
1 and: 
Thos 
n wit 
ntry; ' 
4. naf : a 
gl While requiring only the basics of 3-manifold topology as 
itus background, this book introduces recent techniques that will 
certainly find further application and brings readers to the 
rebru frontiers of the topology of noncompact 3-manifolds. 
'e 
rwarde Traditional techniques for analyzing noncompact 3-manifolds 
e f involve study of its compact subsets. By contrast, this work 
ne " utilizes certain open subsets called end reductions, which 
sted y are "simple" approximations to a noncompact manifold that 
inant inherit many of the manifold's properties. In this work, the 
ast t authors further their development of the concept of end 
P the} reduction and use it to analyze all orientable, noncompact 
ys {al 3-manifolds in which loops near infinity homotop to infinity 
n ob while staying near infinity (this is the proper homotopy 
nen #4 condition “end 1-movable” of the title). 
io ap? 
All prices subject to change. 
rtio? 
ror? MasterCard. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Vortex dynamics and vortex methods 


The twenty-first AMS-SIAM Summer Seminar in Applied 
Mathematics will be held June 18-29, 1990, at the 
University of Washington, Seattle. The seminar will be 
sponsored jointly by the American Mathematical Society 
and the Society for Industrial and Applied Mathematics. 
It is anticipated that the seminar will be supported by 
a grant from federal agencies. The proceedings of the 
seminar will be published by the AMS in the Lectures in 
Applied Mathematics series. 

The conference will feature expository lectures and 
advanced research talks on vorticity-dominated flows. 
The subjects of the talks will include numerical meth- 
ods and computations, and some applied mathematical 
analysis and laboratory experiments. A goal of this con- 
ference is to bring together researchers with different 
viewpoints in order to suggest new approaches and to 
facilitate critical evaluations of existing techniques. 

The invited speakers include J. BELL, Lawrence Liver- 
more National Laboratories; R. CAFLISCH, University of 
California, Los Angeles; A. J. CHORIN, University of Cal- 
ifornia, Berkeley; A. GHONIEM, Massachusetts Institute 
of Technology; E. HoPFINGER, Université de Grenoble; 
T. Hou, Courant Institute of Mathematical Sciences, 
New York University; H.-O. Kreiss, University of Cali- 
fornia, Los Angeles; A. MAJDA, Princeton University; T. 
MAXxwWORTHY, University of Southern California; J. NEU, 
University of California, Berkeley; S. ORszAG, Princeton 
University; P. SAFFMAN, California Institute of Technol- 
ogy; and N. ZABUSKY, University of Pittsburgh. 

The Organizing Committee consists of CHRISTOPHER 
R. ANDERSON, University of California, Los Angeles, co- 
chair; STEPHEN CHILDRESS, Courant Institute of Mathe- 
matical Sciences, New York University; GEORGE-HENRI 
COTTET, University of California, Los Angeles and 
Ecole Polytechnique, Paris; CLAUDE GREENGARD, IBM 
T.J. Watson Research Center, co-chair; and ANTHONY 
LEONARD, California Institute of Technology. 

A brochure will be available from the AMS office 
which will include a description of the scientific program, 
information on accommodations, and local information. 
Participants will be required to pay a $20 registration 
fee and a nominal social fee. 
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1990 Summer Seminar in Applied Mathematics 


University of Washington, Seattle, June 18-29 


Those interested in attending the seminar should se 
the following information to the Summer Seminar Cy ; 
ference Coordinator, American Mathematical Society) (o 
O. Box 6248, Providence, RI 02940, by electronic mà ui 
BAV@MATH.AMS.COM, or by FAX: 401-331-3821 Org 
fore March 23, 1990. 


vers 

Please type or print the following: SS 
].Full name; Ha 
2.Mailing address; Stor 


3.Telephone number and area code for office and hor 1Y; 
E-mail address (if applicable); An 
4.Member of AMS or SIAM? Include customer code (co- 
an AMS member; 


5.Anticipated arrival and departure dates; ] Da 
6.Your scientific background relevant to the topici 


: seri 
the seminar; 


7.Financial assistance requested (please estimate |. 
of travel); _ Fae 
8.Indicate if interested in attending if support i np. 
offered. Indicate if support is not required. RAI 


Participants who wish to apply for a grant-In Wa 
should so indicate; however, funds available fom 
seminar are very limited and individuals who can ob? diff 
support from other sources should do so. Gradi E 
students who have completed at least one year of gradi m 
school are encouraged to participate. 


19 
i 
Funds may also be available for foreign graduate” for 
dents under the Short Term Enrichment Program S alot 


of the United States Information Agency (USIA " ; ME 
dents must meet the following eligibility require E had 
1. must be enrolled in full-time graduate studie on 
U.S. institution of higher education; 2. are not I the 
any U.S. government funds for academic supporb a the 
not on refugee, immigrant, or tourist visa status, Pae 
have not been awarded STEP grants previously: wh RE 
eligible should include the following information si xX 
supplying the above eight items: 1. home po nf usi 
student status; 3. name of institution enrolled; ^ 


à 4 tusi nev 
of an official at the institution who can Very meee n t 
financial situation. 
geo 
is i 
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Id se The thirty-eighth Summer Research Institute sponsored 
ar Co by the American Mathematical Society will be devoted 
"ey! to Differential Geometry and will take place at the 
l mi University of California, Los Angeles. Members of the 
8421 Organizing Committee are: ROBERT BRYANT, Duke Uni- 
versity; EUGENIO CALABI, University of Pennsylvania, 
S. Y. CHENG, University of California, Los Angeles; 
H. BLAINE LAwson, State University of New York, 
Stony Brook; H. Wu, University of California, Berke- 
dhom ley; ROBERT E. GREENE, University of California, Los 
Angeles (co-chair); and S. T. YAu, Harvard University 
(co-chair). 

It is anticipated that the institute will be partially sup- 
ported by a grant from the National Science Foundation. 
Proceedings of the institute will be published in the AMS 
series Proceedings of Symposia in Pure Mathematics. 

This topic was selected by the 1988 AMS Commit- 
tee on Summer Institutes and Special Symposia whose 
members at the time were: STEVEN L. KLEIMAN (chair), 
a) Haynes R. MILLER, RAGHAVAN NARASIMHAN, PAUL H. 


r code 


topic: 


ate € 


RABINOWITZ, THOMAS C. SPENCER, and ROBERT B. 
nt-in? WARFIELD, JR.. 
for! The years since the last AMS Summer Institute on 


n ob differential geometry, held in 1973, have been a period 
zradu of explosive growth and exciting research in this subject. 
gradi Seen in retrospect, the 1973 institute both recounted 
the accomplishments in geometry in the 1960's and early 
1970’s and at the same time marked some new directions 
uate” for the field. Riemannian geometry in the purest sense 
n (S along with the theory of characteristic classes in geometry 
IA): " were enjoying a triumphant period. The previous decade 
ire had seen the quarter-pinching Sphere Theorem results, 
dies ? on complete open manifolds of nonnegative curvature, 
rec the use of heat kernel asymptotics in invariant theory, 
rt 3. the discovery of new invariants, and the rapid growth of 
js; af : the theory of foliations. The 1973 institute also heralded 
ly. Ta new era just beginning: work on prescribed curvature, 
ion V the renewed interest in the spectrum of the Laplacian, 
unt and the beginning of the study of complex manifolds 
L nil using analytic Ó methods. These were all portents of a 
tatus new growth period which would involve a vast increase 
in the use of partial differential equations in geometry. 
Partial differential equations arise naturally in 
geometry. The association of curvature tensor to metric 
ls itself a partial differential operator, which could be 
thought of as the central object of the whole subject. 
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1990 Summer Research Institute 


University of California, Los Angeles, July 8-28 


Many other operators also arise naturally, as the Euler- 
Lagrange equations for variational problems. Naturally 
arising variational problems yield the minimal subman- 
ifold equations, the equations for harmonic maps, the 
complex Monge-Ampere equation for the Ricci curva- 
ture of a Kahler manifold, and the Yang-Mills equations. 
Since the early 1970's, significant progress has been made 
in understanding all these partial differential equations 
and many others on manifolds. In a virtually unprece- 
dented way, it has become possible to approach the 
problems of geometry by direct study of the relevant par- 
tial differential equations. The results have transformed 
the subject of differential geometry. 

Any reasonably short list of specific theorems will 
be necessarily partial, so numerous are the results, but 
some highlights will help to indicate the magnitude of 
the progress made: the solution of the Calabi Con- 
jecture on the existence of canonical Einstein-Káhler 
metrics; the related constructions of a canonical com- 
plete Einstein-Káhler metric on pseudoconvex domains 
in C"; the solution of the positive mass conjecture of rel- 
ativity; the classification of manifolds of positive scalar 
curvature; results on minimal surfaces in 3-manifolds 
which were instrumental in the proof of the Smith 
Conjecture; the use of harmonic maps to prove rigidity 
theorems for complex manifolds; the characterization 
of C" by curvature and related results on gap phe- 
nomena for Riemannian manifolds; the development of 
harmonic function theory on manifolds; the construction 
of surfaces of constant mean curvature; new results on 
differential systems; the determination of the possible 
holonomy groups; the solution of the Frankel conjecture 
on compact Káhler manifolds of nonnegative bisectional 
curvature; the solution of the Yamabe problem; the de- 
formation of manifolds of positive Ricci curvature to 
constant positive; and the existence of canonical metrics 
on stable vector bundles. 

Special mention should be made of the spectacular 
geometric results arising from Yang-Mills theory. Yang- 
Mills theory is again an example of an extremal problem, 
in this case in effect the minimization of the square 
integral of the curvature of a connection on a princi- 


pal bundle. When the bundle lies over a 4-dimensional — . 


manifold, an additional structural feature arises in that 
the Hodge star takes the curvature 2-form again to a 
2-form, so that 2-forms can be symmetrized and an- 
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tisymmetrized relative to this operation. Out of this 
rich geometric structure arises the possibility of proving 
profound differential topological results on 4-manifolds 
by geometric methods. The most spectacular of these is 
perhaps the existence of "exotic" (nonstandard) differen- 
tiable structures on topological R^. 

There have also been revolutionary developments 
in Riemannian geometry outside the partial differential 
equations methods. New concepts and methods involving 
the limiting behavior of metrics and the structure of the 
space of Riemannian manifolds as a whole has given 
new life to manifold geometry. Highlights include: the 
characterization of almost flat manifolds; the bounds on 
the Betti numbers of manifolds of nonnegative curva- 
ture; finiteness and convergence theorems for manifolds 
satisfying curvature bounds; and a comprehensive theory 
of manifolds of negative curvature. 

The general intention for the 1990 Summer Insti- 
tute is to cover not only developments in differential 
geometry itself, but also related topics in other parts of 
mathematics and in physics. The planned format is to 
have a number of one hour survey lectures in the morn- 
ing sessions offering more broadly sketched viewpoints, 
followed in the afternoons by shorter, more specialized 
seminar lectures in parallel sessions. For organizational 
purposes the subject will be divided into eight subdi- 
visions: Riemannian geometry; minimal submanifolds; 
complex geometry and L? cohomology; general theory 
of partial differential equations on manifolds - harmonic 
functions and mappings, Monge-Ampere equation, dif- 
ferential systems, and isometric embedding; eigenvalues, 
heat flow, and index theory; gauge theory and geome- 
try in mathematical physics; groups and manifolds, and 
dynamical systems; and symplectic geometry. 

While it is anticipated that seminar activity on all 
these topics will continue throughout the three weeks 
of the institute, each week will have a different specific 
emphasis on two or more of the eight topics. Further 
details, along with the names of the survey lecturers will 
be provided in a later announcement. 

Accommodations will be available in the campus 
residence halls for participants; cafeteria style meals 
will be available. All facilities will be accessible to the 
handicapped. 


Information on housing, dining, travel and thet " 
area will be sent to invited participants in the dd 
Each participant will pay a registration fee and a i 
fee to cover the costs of social events scheduled ài N 
the institute. 

Those interested in receiving an invitation to pari. a 
pate in the institute should send the following infor, 
tion to the Summer Institute Conference Coordinat N 
American Mathematical Society, Post Office Box 624 E 
Providence, RI 02940, prior to April 1, 1990 or throug Th 
electronic mail: WSD@MATH.AMS.COM, or by Fay AEN 
401-331-3842. 


Please type or print the following: a 
1.Full name; talks 
2.Mailing address; AAA 
3.Telephone number and area code for office and hom the 
4.Which week or weeks you wish to attend; pare 


5. Your scientific background relevant to the institu 
topic; 

6.Financial assistance requested; I 

7.Indicate if interested in attending if support ism ç 
offered. Indicate if support is not required. E 

8.If member of AMS, give AMS member code. 


Funds may also be available for foreign graduates! — g 
dents under the Short Term Enrichment Program (STE j 
of the United States Information Agency (USIA). St 
dents must meet the following eligibility requirement 
1. must be enrolled in full-time graduate studies al: 
U.S. institution of higher education; 2. are not rece 
any U.S. government funds for academic support; 3 
not on refugee, immigrant, or tourist visa status; and" 
have not been awarded STEP grants previously. Tho 
eligible should include the following information wit 
supplying the above eight items: 1. home country ' 
student status; 3. name of institution enrolled; 4. n2? 
of an official at the institution who can verify status a 
financial situation. 


of 


e? 


o 
MA € FS 


e 
m A MH on 6 d b /CUSM GC 


Requests for invitations will be forwarded on 
Organizing Committee for consideration up to um V 
line of April 1, and applicants selected will be 
formal invitations and notification of financial assist? 
beginning in mid-May. 


a o] M AD 
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Mathematics Sessions 
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hrou The 1990 Annual Meeting of the AAAS, February 15-20 

! FAX in New Orleans, will feature many outstanding expository 
talks by prominent mathematicians. These include the 
following symposia (three-hour sessions) and invited 
talks cosponsored by Section A (Mathematics) of the 
AAAS and the Society. The names and affiliations of 

[hom the organizers follow (speakers! names are given in 
parentheses): 


eRadon and Penrose transforms: Medical imaging to 
supersymmetry, organized by JAMES V. PETERS, Long 
Island University, C.W. Post Center, and Topp 
‘ISM — Quinto, Tufts University. (Allan Cormack, Gabor 
Herman, Larry Shepp, Ron O. Wells) 


eNew directions in the philosophy of mathematics, or- 
atest  ganized by REUBEN HERSH, University of New Mex- 
(STE ico. (Gian-Carlo Rota, Thomas Tymoczko, Nicholas 
1.5! Goodman, Hao Wang, Martin Krieger, Michael 
eme! ^ Resnik) 


nstituy 


wi eComputational and mathematical modeling: A study of 
t 3.d oil production and water resources, organized by JAMES 
3 nd! G. Guimm, New York University. (James Glimm, 
Th Richard Ewing, Brent Lindquist, Larry Lake, David 
A wiht Wilkinson) 
nty^ Geometry today, organized by ERWIN LUTWAK, Poly- 
4 nat technic University of New York, and RALPH ALEXAN- 
Mus?) DER, University of Illinois at Urbana. (George Fran- 
cis, Vladimir Oliker, Herman Gluck, Gian-Carlo 
E Rota) 
re det! eZero knowledge proofs and their applications, orga- 
rece nized by SiLvio MICALI, Massachusetts Institute of 
sista Technology. (Shafi Goldwasser, Manuel Blum, Silvio 


Micali) 


ndation Chennai and eGangotri 


at the AAAS Annual Meeting 
New Orleans, Louisiana, February 15-20, 1990 


eFrontiers of physical sciences: A mathematics lecture 
by FRANK MorGAN, Williams College. 


eOne day short course on Chaotic dynamical systems 
by RoBERT L. DEVANEY, Boston University. 


Section A of the AAAS is also cosponsoring various 
symposia that will be of interest to mathematicians and 
mathematics educators. These include: 


eChaos in the balance of nature 
eSymmetry: Its theory and application through science 
eMathematical models in the social sciences 


eThe contributions of R.A. Fisher to science (sympo- 
sium commemorating the centennial of R.A. Fisher's 
birthday) 


eRevitalizing science and mathematics education 
through the use of technology 


eProject approaches in developing new introductory 
physics, chemistry, and mathematics curricula 


eThe development of pre-adult attitudes toward science 
and mathematics in Japan and the United States. 


A meeting of the Section A Committee will take 
place from 4:00 p.m. to 6:00 p.m. on February 15 
in Marlborough B Room of the New Orleans Hilton. 
The committee meeting is open to all who wish to 
stimulate interest and activities of the mathematical 
sciences within the AAAS. 

For details see the November 10, 1989, issue of 
Science. Additional information on Section A activities 
can be found in the News and Announcements section of 
the November 1989 issue of Notices. 
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Meetings and Conferences 
28-February 3. Regelungstheorie, Oh. 
wolfach, Federal Republic of German, 
(Mar. 1989, p. 314) 21 
29-February 16. Second College on Vay N 
ational Problems in Analysis, Inter, 
tional Centre for Theoretical Physic 
Trieste, Italy. (May/Jun. 1989, p. 600) 


tl 
— F 
1 


February 1990 


E] 1-4. Topological and Measurable D; 


THIS SECTION contains announcements of meetings and conferences of interest to namics, Minneapolis, MN. (Nov. 19% E 
some segment of the mathematical public, including ad hoc, local, or regional meetings, p. 1247) : 
and meetings or symposia devoted to specialized topics, as well as announcements - 5 " A 
of regularly scheduled meetings of national or international mathematical organizations. 3 2 eid pd ae he e 
(Information on meetings of the Society, and on meetings sponsored by the Society, will dei MOUUE awa, Ontario, Cala p 
be found inside the front cover.) (Please note changes from Oct. 19%. » 
AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, p. 1094) S 
and specifies the place, date, subject (when applicable), and the speakers; a second INVITED SPEAKERS: P. March) Oll 1 
full announcement will be published only if there are changes or necessary additional S Uni itv. N.J.A. Sloane, Bè* 2 
information. Once an announcement has appeared, the event will be briefly noted in each tate University, I-A. 20a 
issue until it has been held and a reference will be given in parentheses to the month, Laboratories; W.P. Thurston, Prim n 
year, and page of the issue in which the complete information appeared. Asterisks (*) ton University. 2 

mark those announcements containing new or revised information. z J 

IN GENERAL, announcements of EM and conferences held in North America carry 4-10. Funktiontheoretische NM 
only date, title of meeting, place of meeting, names of speakers (or sometimes a general Bei Partiellen Differential Und Integ 
statement on the program), deadlines for abstracts or contributed papers, and source gleichungen, Oberwolfach, Federal R 
of further information. Meetings held outside the North American area may carry more public of Germany. (Mar. 1989, p. 314 
detailed information. In any case, if there is any application deadline with respect to 4-10. Nukleare Frechet-Raume, Obe 
participation in the meeting, this fact should be noted. All communications on meetings wolfach, Federal Republic of German 
and conferences in the mathematical sciences should be sent to the Editor of Notices, (Mar 1989 p. 314) 

care of the American Mathematical Society in Providence. ; s ee i pfi 
DEADLINES for entries in this section are listed on the inside front cover of each issue. In 5-10. Eighth International Senia " 
order to allow participants to arrange their travel plans, organizers of meetings are urged Model Optimization in Exploration ; 

to submit information for these listings early enough to allow them to appear in more than physics, with a Workshop on Geophysi® 
one issue of Notices prior to the meeting in question. To achieve this, listings should be Data Inversion in Environmental Resear | 
received in Providence SIX MONTHS prior to the scheduled date of the meeting. and Planning, Berlin-West, Free Uni S 
EFFECTIVE with the 1990 volume of Notices, the complete list of Mathematical Sciences sity of Berlin, Federal Republic of Gë 
Meetings and Conferences will be published only in the September issue. In all other many. (Jul JAu 1989, p 765) 

issues, only meetings and conferences for the twelve-month period following the month y- : & Sd ; tralian M 
of that issue will appear. As new information is received for meetings and conferences 11-15. The Twenty-sixth Austra Coola 
that will occur later than the twelve-month period, it will be announced at the end of the plied Mathematics Conference, 198% 2 
listing in the next possible issue. That information will not be repeated until the date of gatta, Queensland, Australia. (Sep: L 


the meeting or conference falls within the twelve-month period. p. 915) 


N 
d 
11-17.  Funktiontheorie, Oberwolfi p 


3 
Federal Republic of Germany- Mi 
1989-1990. Academic Year Devoted to putational Physics, Boulder, Colorado. 1989, p. 315) «E 
Hyperbolic Geometry and Quasiconformal (Sep. 1989, p. 914) 12-16. Southeastern International © 


y 
Mappings, Mittag-Leffler Institute, Djur- — 1990. IMACS Conference on Computer ference on Combinatorics, Graph. E a 
sholm, Sweden. (Dec. 1988, p. 1584) Aided Design, Yugoslavia. (Sep. 1989, ^ and Computing, Florida AtlantC c. 
1989-1990. Special Year in Geometry, — p.914) versity, Boca Raton, FL. (De 
University of Maryland, College Park, ^ 1990-1991. Academic Year Devoted to P- 1433) of 
MD. (Dec. 1989, p. 1432) 


K 
Operator Theory and Complex Analysis, *12-16. Internationaler Worse al F 
Mittag-Leffler Institute, Djursholm, Swe- ^ plexe Analysis, Wuppertal, Fede 
a CC DUTEE den. (Dec. 1989, p. 1432) public of Germany. 


: : up 
1990. IMACS International Workshop ORGANIZERS: K. Diederich, b. Lit 
on Massively Parallel Methods in Com- tal; J.E. Fornaess, Princeton 


Bonn. 
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INFORMATION: Workshop Komplexe 
Analysis, Frau D. Lindner, Mathe- 
matik, Universitat-GHS Wuppertal, 
GauBstr. 20, D-5600 Wuppertal 1. 


15-20. American Association for the 
Advancement of Science Annual Meeting, 
New Orleans, LA. (Nov. 1989, p. 1248) 

17-19. Algebraic Geometry and Group 
Theory Conference/Inaugural Meeting of 
the Ulam Quarterly, West Palm Beach, 
Florida. (Nov. 1989, p. 1248) 

18-24. Mathematische Modelle in Der 
Biologie, Oberwolfach, Federal Republic 
of Germany. (Mar. 1989, p. 315) 

20-22. Association for Computing Ma- 
chinery 1990 Computer Science Confer- 
ence, Washington, D.C. (May/Jun. 1989, 
p. 601) 

22-23. Twenty-first SIGCSE Technical 
Symposium, Washington, D.C. (May/Jun. 
1989, p. 601) 

23-24. Second Annual Southeast Dy- 
namical Systems Conference, University 
of South Alabama, Mobile, AL. 


INVITED SPEAKERS: L. Block, F. 
Botelho, R. Fox, J. Franks, D. Fried, 
J. Hawkins, J. Milnor, S. Newhouse, 
K. Palmer. 

INFORMATION: S. Williams, Dept. of 
Math. and Stat., Univ. of South Al- 
abama, Mobile, AL 36688; 205-460- 
6264; email: füdm(gusouthal.bitnet. 


25-26. Conference on Approximation 
Theory and Functional Analysis (in honor 
of Professor George Lorentz on the occa- 
Sion of his 80th birthday), Texas A&M 
University, College Station, TX 77843. 


INFORMATION: Contact Charles Chui 
at Bitnet: e443cc@tamvml. 


25-March 3. Eigenwertaufgaben In Natur 
nd Ingenieurwissensachaften Und Ihre 
Numerische Behandlung, Oberwolfach, 
Federal Republic of Germany. (Mar. 
1989, p. 315) 


Workshop on Asymptotic Anal- 


( YSis and Numerical Solution of PDEs, 


Argonne, Illinois. 


INFORMATION: H.G. Kaper, Mathe- 
matics and Computer Science Divi- 
Sion, Argonne National Laboratory, 
312-972-7162; cman 
aawrkshp@mcs.anl.gov. 


26-March 2. IEEE Computer Society 
COMPCON Spring ’90, San Francisco, 
CA. (Sep. 1989, p. 915) 


E EM 
March 1990 


l-4. Mathematicians and Education Re- 
form Network, Ohio State University, 
Columbus, Ohio. (Nov. 1989, p. 1248) 
4-10. Interval Methods for Numerical 
Computation, Oberwolfach, Federal Re- 
public of Germany. (Mar. 1989, p. 315) 
5-7. SIAM Conference on Applied Prob- 
ability in Science and Engineering, New 
Orleans, LA. (Nov. 1988, p. 1389) 
5-7. Symposium on Symbolic Computa- 
tion (on the occasion of the sixtieth birth- 
day of Erwin Engeler), Zürich, Switzer- 
land. (Sep. 1989, p. 915) 

* 5-9. Bifurcations Dynamiques, Marseille, 
France. 


CHAIRMEN: M.M. Candelpergher; Lo- 
bry, Nice; Benoit, Antipolis. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


11-17. Mathematische Stochastik, Ober- 
wolfach, Federal Republic of Germany. 
(Mar. 1989, p. 315) 

12-16. Twist Mappings and Their Appli- 
cations, Minneapolis, MN. (Nov. 1989, 
p. 1248) 

13-16. Twenty-first Annual Iranian 
Mathematics Conference, University of 
Isfahan, Iran. (Jul./Aug. 1989, p. 766) 
14-19. East European Category Semi- 
nar, Predela, Bulgaria. (May/Jun. 1989, 
p. 601) 

15-21. International Conference on Dif- 
ferential Equations and Mathematical 
Physics, University of Alabama at Birm- 
ingham, Alabama. (Oct. 1989, p. 1094) 
16-17. Central Section Meeting of the 
AMS, Kansas State University, Manhat- 
tan, KS. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


16-18. Conference on Stochastic Flows, 
University of North Carolina at Char- 
lotte, NC. (Dec. 1989, p. 1434) 

18-24. Masstheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Mar. 1989, 
p. 315) 

18-24. Third Centenary Celebration of 
the Mathematische Gesellschaft in Ham- 


burg, Bundesstraße, Hamburg. (Oct. 1989, 
p. 1094) 

19-22. Eleventh Annual National Graph- 
ics Association Conference and Expo- 
sition, Anaheim, CA. (Jul./Aug. 1989, 
p. 766) 

19-24. US-USSR Approximation Theory 
Conference, University of South Florida, 
Tampa, FL. (Jul./Aug. 1989, p. 766) 
19-April 13. Mathematical Physiology 
and Differential-Delay Equations, Min- 
neapolis, MN. (Nov. 1989, p. 1248) 
20-23. Directions in Matrix Theory, 
Auburn, AL. (May/Jun. 1989, p. 601) 
23-24. Southeastern Section Meeting 
of the AMS, University of Arkansas, 
Fayetteville, AR. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 0240. 


23-24. University of Arkansas’ Four- 
teenth Annual Lecture Series in Math- 
ematical Sciences, Univ. of Arkansas, 


Fayetteville, Arkansas. (Oct. 1989, 
p. 1095) 
25-31. Kontinuumsmechanik der Festen 


Körper, Oberwolfach, Federal Republic 
of Germany. (Mar. 1989, p. 315) 
26-29. Workshop on Number Theory and 
Algorithms, Berkeley, CA. (Sep. 1989, p. 
916) 
26-April 6. Workshop on Group Theory 
from a Geometrical Viewpoint, [nterna- 
tional Centre for Theoretical Physics, 
Trieste, Italy. (May/Jun. 1989, p. 601) 
28-29. Chaos in Praxis: The Application 
of Nonlinear Dynamics in Social Realms. 
Battelle Conference Center, Seattle, WA. 
(Nov. 1989, p. 1249) 
29-31. Modern Perspectives of Mathe- 
matics: Mathematics in Academia, Math- 
ematics as a Consumer Good, Cornell 
University, Ithaca, NY. (Nov. 1989, 
p. 1249) 

* 30-31. Illinois Number Theory Confer- 
ence, Urbana, IL. 


INVITED SPEAKERS: G.E. Andrews, 
Penn. State Univ.; B. Conrey, Ok- 
lahoma State Univ.; A. Ghosh, Okla- 
homa State Univ.; A. Sárközy, Hun- 
garian Academy of Science. 
INFORMATION: B. Berndt, Dept. of 
Mathematics, Univ. of Illinois, Ur- 
bana IL 61801; email: - 
berndt@symcom.math.uiuc.edu. 
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*1-3. Low Dimensional Dynamics, Uni- 
versity of Maryland at College Park. 


INVITED SPEAKERS: J. Guckenheimer, 
A, Katok, M. Levi, S. Newhouse, R. 
Williams, M. Yakobson, J. Yorke, L. 
Young. 

INFORMATION: M. Boyle or M. Yakob- 
son, Dept. of Mathematics, Univer- 
sity of Maryland, College Park MD 
20742; email: mmb@rachel.umd.edu 
or 

mvy(alakisis.umd.edu. 


1-4. ENAR Spring Meeting, Baltimore, 
MD. (Jul./Aug. 1989, p. 766) 

1-7. Design and Codes, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 766) 


1-14. NATO Advanced Study Institute 
on *Generators and Relations in Groups 
and Geometries", Castelvecchio Pascoli 


(Lucca), Italy. (Sep. 1989, p. 916) 


* 3-4. Mathematics in a Changing Culture, 


Glasgow College, Glasgow, Scotland. 


PuRPOsE: Mathematics education is 
facing the challenge of dealing effec- 
tively with the problems arising from 
the widening of student access, the 
problem of providing education and 
training relevant not only to the needs 
of today but to the expected needs of 
tomorrow. The conference aims to 
address these problems as they affect 
the teaching of mathematics, statistics 
and operational research in all types 


and levels of courses. 


INFORMATION: S. McAllister, Confer- 
ence Secretary, Dept. of Mathematics, 
Glasgow College, Cowcaddens Rd., 
Glasgow G4 OBA; phone 041 332 
email: 


7090 ext. 336; 
mat.mcallister@uk.ac.glasp. 


*3-5. Forty-second British Mathematical 
Colloquium, University of East Anglia, 


Norwich, Norfolk, England. 


INVITED SPEAKERS: W. Feit, Yale; 
R. Graham, Bell Labs; S.J. Taylor, 
Virginia; G. Ellis, Galway, M. Prest, 
Manchester; A. Chetwynd, Lancaster; 
S. Bullett, QMC; R. Plymen, Manch- 
ester; N. Stephens, Cardiff; S. Donkin, 
QMC; M. Barlow, Cambridge; J. Gray, 
Open; D. Benson, Oxford; P. Krop- 
holler, QMC; W. Chen, Imperial; H. 


Halberstam, Illinois; A. May, INMOS 
Ltd; A. Wilkie, Oxford. 
INFORMATION: 42nd BMC, School of 
Mathematics, University of East An- 
glia, Norwich, Norfolk NR4 TRI: 


4-7. Symposium on Distributions with 
Given Marginals (In Memory of Giuseppe 
Pompilj), Rome, Italy. (Oct. 1989, p. 1095) 
5-7. Twenty-fourth Annual Spring Topol- 
ogy Conference, Southwest Texas State 
Univ., San Marcos, TX. (Nov. 1989, 
p. 1249) 
* 5-8. Conference on Algebraic K-theory 
and Algebraic Number Theory, Johns 
Hopkins Univ., Baltimore, MD. 


INFORMATION: JAMI, Mathematics De- 
partment, The Johns Hopkins Univer- 
sity, Baltimore, MD 21218; 301-338- 
7399. 


7-8. Eastern Section Meeting of the 
AMS, Pennsylvania State University, Uni- 
versity Park, PA. (Note change in date 
from Oct. 1989, p. 1095) 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


7-8. 1990 Association for Symbolic 
Logic Spring Meeting (in conjunction 
with a Spring meeting of the AMS and 
a MAMLS meeting), Pennsylvania State 
University, University Park, PA. (Nov. 
1989, p. 1249) 


*8-12. Gamm-Jahrestagung, Hannover, 
Federal Republic of Germany. 


INFORMATION: E. Stein, Univ. Han- 
nover, Appelstr. 9A, D-3000 Han- 
nover 1. 


8-14. Arbeitsgemeinschaft Mit Aktuellem 
Thema (wird in den Mitteilungen der 
DMV Heft 1/1990 bekanntgegeben), Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 766) 
9-13. Fifth Workshop on Mathemati- 
cal Aspects of Computer Science, Mägde- 
sprung, German Democratic Republic. 
(Nov. 1989, p. 1249) 
15-21. Mathematical Concepts of De- 
pendable Systems, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 766) 

*]7-21. Phenomenes de Stokes et Resur- 
gence, Marseille, France. 


CHAIRMEN: J. Martinet, J.P. Ramis. 
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INFORMATION: A. Zeller-Meier, CIR 
Luminy, Case 916, F-13288 Marsej: * $- 
Cedex 9. none 


18-21. Sixty-eighth Annual Meeting, 
the National Council of Teachers of Math 
ematics, Salt Lake City, UT. (Jul. /Ay 
1989, p. 766) 


19-21. Fourth National Conference , 
Undergraduate Research, Union Colleg i 
Schenectady, NY. (Nov. 1989, p. 1249, E 
19-21. Conference on Function Spact 
Southern Illinois University, Edward 
ville, IL. (Dec. 1989, p. 1435) E: 
19-22. 1990 Far Western Section, Ur 
versity of New Mexico, Albuquerqu 
New Mexico. 


INFORMATION: W. Drady, AMS, P0 7- 
Box 6248, Providence, RI 02940. of 


E 
*22-25. Directions for the Decade i,- 


SUPERcomputing, University of Flori. yj 
Gainesville, FL. 


INFORMATION: S. Trickey or K. Pat 
College of Liberal Arts and Science 
2014 Turlington Hall, Univ. of Flont 
Gainesville, FL 32611-2036; emal 
super@nervm. bitnet. 


22-27. Tenth Conference on Analyt 
Functions, Kozubnik, Poland. (Oct. 198 
p. 1095) 
22-28. Einhollende Algebren und Rini 
Von Differentialoperatoren, Oberwolfat 
Federal Republic of Germany. (Jul. /Au 
1989, p. 766) 
28-29. Symposium on Value Distri 
tion Theory in Several Complex Var jabl 
Univ. of Notre Dame, Notre Dame l 
diana. (Nov. 1989, p. 1250) 4 
29-May 5. Gruppentheorie (Pro-Endli i 
Gruppen), Oberwolfach, Federal RU 
lic of Germany. (Jul./Aug. 1989, P- i 
* 30-May 4. Mathematiques pour la Ra 
tique, Marseille, France. 


CHAIRMEN: J.-J. Risler, Paris; 
ligo, Nice. : p 
INFORMATION: A. Zeller-Meie!, E 
Luminy, Case 916, F-13288 Ma 


Cedex 9. 3 
k 7. 
May 1990 M 


3-4. Twenty-first Annual pittsburgh a 
ference on Modeling and Simulati?" ? 
versity of Pittsburgh, Pittsbure™ 
(Sep. 1989, p. 916) 


A.G 
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T, CIR x 5-6. Pacific Northwest Geometry Semi- 
Marsej nar, University of Oregon, Eugene, OR. 


INVITED SPEAKERS: J. Dupont, C. 


eeting , Gordon, L. Simon, W. Thurston. 

of Mat, INFORMATION: P. Gilkey 

Jul./Ay (gilkey@bright.math.uoregon.edu) or 
J. Leahy. 

rence ¢ 6-9, Computer Algebra and Differential 


Colley Equations (CADE-90), Cornell Univer- 

>» 1249, city, Ithaca, NY. (Dec. 1989, p. 1435) 

n Space € 12. Geschichte der Mathematik, Ober- 

Edward Wolfach, Federal Republic of Germany. 

(Jul./Aug. 1989, p. 766) 

lon Ut 7 9 1990 IEEE Symposium on Research 

Iquerq in Security and Privacy, Oakland, CA. 

(Oct. 1989, p. 1095) 

MS,P( 7-10. SIAM Conference on Applications 

2940, | of Dynamical Systems, Orlando, FL. (Sep. 
.. 1989, p. 916) 

Jecadé!«7 1; Recent Advances in Regression, 

f Floid Montréal, Canada. 


ORGANIZING COMMITTEE: M. Bilo- 


MENS mUSENUISEUS7S7TmUII)IUUM?oANI ———— d 


INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


7-June 1. College on Recent Develop- 
ments and Applications in Mathematics 
and Computer Science, International Cen- 
tre for Theoretical Physics, Trieste, Italy. 
(May/Jun. 1989, p. 601) 
9-12. Computer Algebra and Parallelism 
(CAP-90), Cornell University, Ithaca, NY. 
(Dec. 1989, p. 1435) 
13-19. 
Oberwolfach, Federal Republic of Ger- 
many. (Jul./Aug. 1989, p. 766) 

* 14-15. Regional Workshop on Nonlinear 
Conservation Laws, Stony Brook, NY. 


Abstrakte Konvexe Analysis, 


PunPosE: The workshop is the first 
of a series concerning the theory, 
computation, and engineering appli- 
cations of nonlinear systems of par- 
tial differential equations representing 
conservation laws. 

PROGRAM: The workshop will consist 


CHAIRMEN: C. Sabbath, Palaiseau; D. 
Barlet, Nancy. 


INFORMATION: A, Zeller-Meier, CIRM, 


Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


17-19. Interface '90 (formerly Computer 
Science and Statistics: Symposium on In- 
terface), East Lansing, MI. (Sep. 1989, 
p. 916) 
17-19. Colloquium: Computer Graphics 
in Pure Mathematics, University of Iowa, 
Iowa City, IA. (Dec. 1989, p. 1435) 
*20-25. NSF/CBMS Conference on Op- 
erator Algebras, Texas Christian Univer- 
sity, Fort Worth, TX. 


ProGRAM: P.S. Muhly will present 
a series of ten lectures under the ti- 
tle: “Coordinates in Operator Algebra: 
Groupoids and Categories, their Rep- 
resentations and Applications". Addi- 
tional lectures will be presented by 
participants as time permits. 
ORGANIZER: R.S. Doran. 


P d deau, G. Ducharme, C. Léger, Y. of one-hour invited lectures describ- INVITED SPEAKER: P.S. Muhly. 

As i Lepage, S. Tardif, Y. Yatracos (Coor- ing current research of broad interest. INFORMATION: R.S. Doran, Dept. of 
OU _dinator). INVITED SPEAKERS: T.-P. Liu, C.F. Mathematics, Texas Christian Uni- 
6; emal INVITED SPEAKERS: L. Brown, Cornell Palmera versity, Fort Worth, TX 76129; 817- 

Univ.; R.D. Cook, Univ. of Min- CALL FOR Papers: To give a short 921-7335. 
; nesota; C.E. Särndal, iv. of Mon- i 2 
| Analyt um de Sárnda Univ. o on: talk, please contact the organizers and — 49 56 The Schrödinger Equation and 
Oct. 198 réal; R. Carroll, Texas A&M Univ.; send a summary before February 28, : 

ct. 128 K.-C. Li, U.C.L.A.; S. Weisberg, Univ. 1990 ' — Its Classical Counterparts, Oberwolfach, 

nd Rin 2. Minnesota. INFORMATION: J. Glimm, D. March- e puc of Germann. OE 
u ONFERENCE ToPics: Nonparametric in. B. Plohr, D f Applied Math. d 

| esin, B. Plohr, Dept. of Applied ; 3 ; 
era regression, diagnostics: influence and and Stat, State University of New 21-24. The Simulation of Random Hcr 
(Jul./AY ^ dynamic graphics, slicing inverse re- York at Stony Brook, Stony Brook, cesses and Fields - wien 
1 gression, generalized nonlinear mea- NY 11794-3600; 516-632-8552; email: EU Portofino, Italy. (Sep. 1989, 
. Dist! surement error models, regression es- marchesi@chaos.sunysb.edu. p. 
"Varia ^ timators and regression analysis in : *21-25. NSF-CBMS Regional Confer- 
Dame,” survey sampling. 14-18. Conference on Nonlinear Anal- ence on The Interface between Analytic 
CALL FoR PAPERS: Papers can be pre- ysis and Partial Differential Equations, ^ Number Theory and Harmonic Analysis, 
o-Endlid sented in either of two formats: a 15 — Rutgers University, New Brunswick, NJ. Manhattan, KS. 
ral Repl: minute talk or a poster presentation. (Jul./Aug. 1989, p. 767) PaockAM: Hb Monto $00 EB 
39, p. 14 Deadline for submission for titles, ab- — «14-18. Workshop on K-Theory, Mathe- liver ten lectures discussing the recent 
arla Ro Stacts (between 100 and 200 words) matical Sciences Research Institute, Berke- research. in. topics perta aid B 


and financial assistance is February 
. 15, 1990. (Specify 15 minute talks or 
ris; A G presentation.) 

,  INFoRMaTION: S. Chénevert, CRM, 
eier, CIR Université de Montréal, C.P. 6128- 


ley, CA. 


PRocRAM: This is the last of three 
workshops planned as part of MSRI's 
yearlong 1989-1990 program on Al- 
gebraic Topology and its applications. 


j 
Mar" A, Montréal, bec), Canada, H3C phone 
8 3J7, MET me 514-343- es W.-C. Hsiang, J.D.S. 
: i ones. 
BÉ. er cana crmxccumontiea on INFORMATION: I. Kaplansky, Direc- 
ae tor, Mathematical Sciences Research 


. Algorithme et "Programmation, 
nce Marseille, France. 


burg Ú C 
Jation “= HAIRMAN: D, Monasse, Paris. 


purgh ^ 


Institute, 1000 Centennial Drive, Berke- 
ley, CA 94720. 


* 14-18. Singularities et Theorie de Hodge, 
Marseille, France. 
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conference title. The lectures will be 
accessible to both analysts and num- 
ber theorists. 

INVITED SPEAKERS: H.L. Montgomery, 
(Principle Lecturer), J. Beck, P.X. 
Gallagher, H. Iwaniec, T.W. Kórner, 
J.-F. Mela, I.Z. Ruzsa, G. Tenenbaum, 
R.C. Vaughan. 

INFORMATION: T. Cochrane or R.E. 
Dressler, Dept. of Mathematics, 


Kansas State University, Manhattan, - 


KS 66506, 913-532-6750; email: 
cochrane@ksuvm.ksu-edu. 


_ her 
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21-25. Eleventh United States National 


INFORMATION: INRIA, Service des 3-6. 1990 Annual Meeting of th 


€ St 


Congress of Applied Mechanics, Tucson, Relations Exterieures, B.P. 105, F- tistical Society of Canada, St, Johy 
AZ. (Nov. 1988, p. 1389) 78153 Le Chesnay cedex. Newfoundland, Canada. (Sep, 195 
*21-25. Nonlinear Analysis, Function , 3 i p. 917) 1 
Spaces and Applications Iv Czechoslo- SING ic pic camane Tate a E 49-6 Symposium on Chaos in Big 
SS temes Hamiltoniens, Marseille, France. ical and Agricultural Systems, Lin 
IS UDEDSPBIKERS J Garcia- Cierva CHAIRMEN: A. Chenciner, Paris; M. Nebraska. y ; 
ae : Herman, Paris. Li 


Madrid; H.P. Heinig, Hamilton; V. 
Mustonen, Oulu; G.F. Roach, Glas- 
gow; A. Torchinsky, Bloomington; S.K. 
Vodopyanov, Novosibirsk. 
INFORMATION: Math. Inst. Czech. 
Acad. Sci., Zitná 25, 115 67 Praha 1, 
Czechoslovakia. 


23-25. 1990 International Symposium 
on Multiple-Valued Logic, Charlotte, NC. 
(Apr. 1989, p. 496) 

24-25. Twelfth Symposium on Mathe- 
matical Programming with Data Perturba- 
tions, George Washington Univ., Wash- 
ington, DC. (Nov. 1989, p. 1250) 

* 24-26. Conference on Probability Mod- 
els in Mathematical Physics, Colorado 
Springs, CO. 


CONFERENCE Topics: Rigorous renor- 
malization ideas, including self avoid- 
ing randon walk and percolation, as 
well as ideas in functional integration, 
random fields, and stochastic geome- 
try. 

INVITED SPEAKERS: M. Aizenman, K. 
Alexander, R. Durrett, E. Getzler, L. 
Gross, T. Hara, J. Imbrie, A. Kupi- 
ainen, G. Lawler, C. Newman. 
INFORMATION: G.J. Morrow, Dept. of 
Mathematics, Univ. of Colorado at 
Colorado Springs, Colorado Springs, 


CO 80933; email: 
gjmorrow@colospgs.bitnet. 
25-31. Tenth International Conference 


on Pattern Recognition, Resorts Hotel, 
Atlantic City, NJ. (Mar. 1988, p. 466) 
27-June 2. Lyapunov-Exponents, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 19 89, p. 767) 

*28-June 1. Twenty-second Annual Con- 
ference on Statistics, Tours, France. 


INFORMATION: J.-P. Asselin de Beau- 
ville, Laboratoire d'informatique, Fac. 
des sciences et techniques, Parc de 
Grandmont, F-37200 Tours. 


*28-June 1. Tenth International Confer- 
ence on Distributed Computing Systems, 
Paris, France. 


* 20-31. 


INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


28-June 2. Geometry of Complex Projec- 
tive Varieties, Cetraro, Italy. (Nov. 1989, 
p. 1250) 

29-30. Algebraic Logic Conference in 
Honour of Professor Don Monk, Boulder, 
Colorado. (Nov. 1989, p. 1250) 
GAMM/IFIP Workshop: “Sto- 
chastic Optimization: Numerical Methods 
and Technical Applications”, Neubiberg, 
Federal Republic of Germany. 


ORGANIZER: K. Marti, UniBw 
Miinchen. 

INFORMATION: K. Marti, Univ. der 
Bundeswehr, Miinchen, Werner- 


Heisenberg-Weg 39, D-8014 Neubiberg. 


29-June 1. Eleventh Annual Conference 
of the Canadian Applied Mathematics 
Society, Halifax, Nova Scotia. (Oct. 1989, 
p. 1096) 

29-June 2. Dynamical Theories of Turbu- 
lence in Fluid Flows, Minneapolis, MN. 
(Nov. 1989, p. 1250) 


29-June 2. Workshop on Dynamical Sys- 
tems in Fluid Mechanics, Minneapolis, 
MN. (Nov. 1989, p. 1251) 


30-31. Conference on Algebraic Logic, 
Boulder, Colorado. (Dec. 1989, p. 1436) 
3]-June 3. Percolation Models of Ma- 
terial Failure, Cornell University, Ithaca, 
NY. (Dec. 1989, p. 1436) 


June 1990 


June/July 1990. International IMACS 
Conference on Mathematical Modelling 
and Applied Mathematics, Vilnius, USSR. 
(Sep. 1989, p. 917) 

1-8. Third International Symposium on 
Orthogonal Polynomials and Their Ap- 
plications, Erice-Trapani (Sicily), Italy. 
(Dec. 1989, p. 1436) 

1-10. Fourth Annual Meeting of the 
International Workshop in Analysis and 
its Applications, Dubrovnik-Kupari, Yu- 
goslavia. (Oct. 1989, p. 1096) 
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PROGRAM: This will be a symposiy, 
to help define statistical approach, 
to biological systems with chaotic b 
havior. The purpose is to provide. 
forum to discuss the implications, 
nonlinear dynamics to current s; 
tistical approaches and to encour; 6- 
innovative statistical applications gy 
INVITED SPEAKERS: J.G. Milton, Wy. ; 
Schaffer. 
CALL FOR Papers: The conferem g. 
will be open to talks or poster s; Aj 
sions made by scientists on statistic M 
issues in the new science of Chav jg 
Presentation of contributed pay ¢_ 
will be restricted to twenty minut or 
with equal time allotted for dist p, 
sion. Please submit a one-page sing 7 
spaced abstract. Submissions shou! C 
be postmarked no later than Matt 
15, 1990. A 
INFORMATION: A. Parkhurst, Biot 

etry Dept, 103 Miller Hall, Ui 

versity of Nebraska-Lincoln, Linco! 

Nebraska 68583-0712; 402-472-290 T 


3-9. Graphentheorie, Oberwolfach, Fe 
eral Republic of Germany. (Jul. /A¥ 
1989, p. 767) : 
4-7. Fifth Annual IEEE Symposium. 
Logic in Computer Science, Philadelpl/ 
PA. (Sep. 1989, p. 917) n 
4-8. Workshop on Model Theory, BP. pi 
ley, CA. (Sep. 1989, p. 917) " 
4-8. Nonlinear Phenomena in DM on 
spheric and Oceanic Sciences; Minne? gr 
lis, MN. (Nov. 1989, p. 1251) Bn 
4-8. International Conference 0n E 
imation Interpolation and Summab 
Honor of A. Jakimovski, Tel AVIV; ll 
(Dec. 1989, p. 1436) pe ic: 
*4-8. International Conference D RE 
strapping and Related Techniques: 


Federal Republic of Germany. ‘a om 
€ 
Inrormation: W. Sendler sq 19 


Trier, FB IV , Mathematik, F? 
3825, D-5500 Trier. 


; ur 
*4—15. Analyse Harmonique Sd 
Groupes Reductifs p-Adiques, 
France. 


AL——————————— Á— REN 


N 
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f the St CHAIRMEN: G. Henniart, Paris; P. 

t. John; Kutzko, Iowa; J.-P. Labesse, Paris. 

P. 19% — muroRMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 

in Bio Cedex 9. 

| EB 6-8. First IFIP Conference on Fractals, 

Lisbon, Portugal. 

M CHAIRMAN: B. Mandelbrot. 

haotic b ORGANIZER: L.F. Penedo. 

provide INFORMATION: Portuguese Computer 

cation Society (API), Av. Almirante Reis 

f 172,1, 1100 Lisbon, Portugal. 

rrent sj; 

encour 6-9, Fifth Annual Conference of the 

ations, European Consortium for Mathematics 


ton, WA in Industry, Lahti, Finland. (Apr. 1989, 
p. 496) 

6-12. 1990 Barcelona Conference on 
Algebraic Topology, Centre de Recerca 
Matematica, Barcelona, Spain. (Sept. 
1988, p. 1060) 

6-15. Third Logical Biennial (in honour 
of S.C. Kleene), Chaika (near Varna), 
Bulgaria. (Oct. 1989, p. 1096) 

7-July 4. 1990 Joint Summer Research 
Conferences in the Mathematical Sci- 
ences, University of Massachusetts at 
Amherst, MA. 


:onferen 
Joster si 
statistic 
of Chae 
ed papë 
y minut 
or disc 
jage sing 
ms shou 
ian Mar 


rst, Bior 
fall, Us 
a, Linco! 
472-290 


INFORMATION: C. Kohanski, AMS, 
P.O. Box 6248, Providence, RI 02940. 


10-16. Reelle Algebraische Geometrie, 
Oberwolfach, Federal Republic of Ger- 
many. (Jul./Aug. 1989, p. 767) 

10-16. Fourth Czechoslovak Symposium 
on Combinatorics, Prachtice, Czechoslo- 
vakia. (Nov. 1989, p. 1251) 

11-14. Fourteenth Rolf Nevanlinna Col- 
loquium, University of Helsinki, Helsinki, 
Finland. (Jul./Aug. 1989, p. 767) 

11-14. World Organization of Systems 
and Cybernetics Eighth International Con- 
Bress, New York, NY. (Mar. 1989, p. 315) 
11-14. Fifth SIAM Conference on Dis- 
j Crete Mathematics, Atlanta, GA. (Sep. 
Is 1989, p. 917) 


|fach, Fë 
(Jul. /A¥ 


posium ¢ 
iladelph 


ory, peri 


in At 
Minned? 


viv, 
l Eu Chaotic Processes in the Geolog- 
n Ba “al Sciences, Minneapolis, MN. (Nov. 
e 0” ta, 1989, p 1251) 
Lon SUB 


mus Third International Conference 
Ui YPerbolic Problems, Uppsala, Swe- 


den 
ler, - (Please not 
k Post” 1989, p. 761) ote changes from Jul./Aug. 


P : ist im 

S The objective of the confer- 
e SU d e 1S to bring together researchers 
| Mas | Interest in the theoretical, ap- 
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plied and computational aspects of 
hyperbolic partial differential equa- 
tions. 


ORGANIZING COMMITTEE: B. Engquist, 


B. Gustafsson. 

CALL FOR Papers: Abstracts for pre- 
sentations at the conference are in- 
vited. The abstract should be at least 
one full page and at most three pages. 
The presentation is expected to be 
twenty minutes. The deadline for the 
abstracts is February 1, 1990. 


11-15. Rigorous Results in Quantum Dy- 
namics, Liblice Castle, Czechoslovakia. 
(May/Jun. 1989, p. 602) 


11-15. | NSF/CBMS Conference on 
Wavelets, University of Lowell, Lowell, 
MA. (Nov. 1989, p. 1251) 

*11-15. IMACS First International Con- 
ference on Computational Physics, Boul- 
der, CO. 


CALL FOR PAPERS: Contributions in 
all areas of computational physics are 
welcomed. Approximately 10 plenary 
lectures are planned. Special sessions 
of 5 contributions each, invited by 
session organizers, will be encouraged. 
Individual contributed paper sessions 
will be arranged. Proceedings will be 
given to all attendees at the con- 
ference. Interested contributors are 
invited to submit a preliminary man- 
uscript or extended abstract as soon 
as possible. 

INFORMATION: For scientific program: 
K. Gustafson, Chair, IMACS, Com- 
putational Physics, c/o D. Ramsey, 
Scientific Secretary, University of Col- 
orado, Boulder, CO 80309-0425; 
email: imacs@boulder.colorado.edu. 
For Registration materials, housing 
info., and other matters: D. Cook, 
IMACS Conference Secretary, Uni- 
versity of Colorado, Office of Con- 
ference Services, Boulder, CO 80309- 
0454: Fax: 303-492-5959, phone: 303- 
492-5151. 


* 2-15. Ninth International Conference 
on Analysis and Optimization of Systems, 
Antibes, France. 

INFORMATION: INRIA, Sevice des Re- 
lations Exterieures, Domaine de 
Voluceau-Rocquencourt-B.P. 105, F- 
78153 Le Chesnay cedex. 


S. and. anferenresa eGangotri 


13-15. Seventh Annual Quality and Pro- 
ductivity Research Conference, Madison, 
WI. (Mar. 1989, p. 315j 
13-22. Free Boundary Problems: Theory 
and Applications, Centre de Recherches 
Mathématiques, Université de Montréal, 
Canada. (Jul./Aug. 1989, p. 767) 
14-16. Fifth Southeast Asian Conference 
on Mathematical Education (SEACME 
5), Gadong, Brunei Darussalam. (Nov. 
1989, p. 1251) 

* 15-20. Global Differential Geometry and 
Global Analysis, Berlin, Federal Republic 
of Germany. 


ORGANIZERS: D. Ferus, U. Pinkall, U. 
Simon, B. Wegner. 

INFORMATION: D. Ferus, Techn. Univ. 
Berlin, FB 3-Mathematik, StraBe des 
17. Juni 136, D-1000 Berlin 12. 


17-23. Partial Differential Equations in 
Complex Analysis, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 767) 
18-20. Joint WNAR-IMS Regional Meet- 
ing, Montana State University, Bozeman, 
MT. (Mar. 1989, p. 315) 
18-22.  Fourteenth Mathematical Sci- 
ences Lecture Series on Partially Ordered 
Sets, Johns Hopkins University, Balti- 
more, Maryland. (Oct. 1989, p. 1096) 
*18-22. Approximations Diophantiennes 
et Nombres Transcendants, Marseille, 
France. 


CHAIRMAN: P. Philippon, Paris. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


18-29. Radar/Sonar, Minneapolis, MN. 
(Nov. 1989, p. 1251) 

* 18-29. AMS-SIAM Summer Seminar on 
Vortex Dynamics and Vortex Methods, 
University of Washington, Seattle, WA. 


INFORMATION: B. Verducci, AMS, P.O. 
Box 6248, Providence, RI 02940. 


* 20-22. Sixteenth International Workshop 
on Graph-Theoretic Concepts in Computer 
Science, Berlin, Federal Republic of Ger- 
many. 


INFORMATION: R.H. Móhring, FB3, 
MA 6-1, Tech. Univ. Berlin, Straße 
des 17. Juni 136, D-1000 Berlin 12. 


24-30. Mathematische Probleme in der 


Nichtlinearen Elastizitàt, Oberwolfach, 


a 
x 


o ee et MM 


po 
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Federal Republic of Germany. (Jul./Aug. 
1989, p. 767) 


25-29. International Symposium on 
Fuzzy Approach to Reasoning and Deci- 
sion 

Making, Bochyne, Czechoslovakia. (Oct. 
1989, p. 1096) 


*25-29. Logique et Informatique, Mar- 
seille, France. 


CHAIRMAN: G. Blanc, Marseille. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


25-July 13. SMS-NATO ASI: Shape 
Optimization and Free Boundaries, Uni- 
versité de Montréal, Montréal, Canada. 
(Dec. 1989, p. 1437) 
*27-29. ACM Conference on Lisp and 
Functional Programming, Nice, France. 


INFORMATION: Th. Bricheteau, INRIA- 
Roquencourt, B.P. 105, F-78153 Le 
Chesnay cedex. 


27-30. Fourth International Congress 
on Algebraic Hyperstructures and Ap- 
plications, Xanthi, Greece. (Apr. 1989, 
p. 496) 


July 1990 


July 1990. AMS Summer Research Insti- 
tute on Differential Geometry, University 
of California, Los Angeles, CA. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


1-7. Modulfunktionen In Mehreren Vari- 
ablen, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

1-15. International Symposium on Alge- 
braic Topology - Adams Memorial Sympo- 
sium, University of Manchester, England. 
(Sep. 1989, p. 918) 

1-18. Twentieth Summer Session on 
Probability Theory, Saint-Flour (Cantal), 
France. (Mar. 1989, p. 315) 

2—6. Tenth Australian Statistical Con- 
ference/Second Pacific Statistical Con- 
gress, Sydney, Australia. (Jul./Aug. 1989, 
p. 768) 

2-6. The Jónsson Symposium, Laugar- 
vatn, Iceland. (Sep. 1989, p. 918) 

2-6. Thirty-fourth Annual Meeting of the 
Australian Mathematical Society, Towns- 
ville, Queensland, Australia. (Oct. 1989, 
p. 1097) 


* 2-6. 


*2-7. 


Fifteenth International Biometric 
Conference, Budapest, Hungary. 


INFORMATION: Fifteenth IBC Secre- 
tariat, E. Sós, Computer and Automa- 
tion Institute, Hungarian Academy of 
Sciences, P.O. Box 63, H-1502 Bu- 
dapest. 


Groupes Ordonnes et Groupes de 
Permutation, Marseille, France. 


CHAIRMAN: M. Giraudet, Mans. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


2-31. Time Series, Minneapolis, MN. 
(Nov. 1989, p. 1252) 


3-6. Eleventh Dundee Conference on Or- 
dinary and Partial Differential Equations, 
Dundee, Scotland. (Sep. 1989, p. 918) 


6-7. International Colloquium on Appli- 
cations of Mathematics (on the occasion 
of the 80th birthday of Lothar Collatz), 
Hamburg, West Germany. (Nov. 1989, 
p. 1252) 


8-14. Variationsrechnung, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 497) 


9-11. *Universita'di Genova - The Ohio 
State University Joint Conference" on 
New Trends in Systems Theory, Genoa, 
Italy. (Jul./Aug. 1989, p. 768) 

*9—]4. 4ème Colloque International de 
Theorie des Graphes et de Combinatoire, 
Marseille-Luminy, C.I.R.M., France. 


ORGANIZERS: C. Berge, D. Bresson. 
INFORMATION: C.A.M.S.-M.S.H. Bu- 
reau 226, 54 Bd. Raspail, F-75006 
Paris. 


9-20. Geometry and Topology of Four- 
Manifolds, McMaster University, Hamil- 
ton, Ontario, Canada. (May/Jun. 1989, 
p. 602) 


15-21. Stochastic Image Models and Al- 
gorithms, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

15-22. 1990 European Summer Meet- 
ing (Logic Colloquium '90), University of 
Helsinki, Finland. (Nov. 1989, p. 1252) 
15-23. Colloquium in Honor of Roland 
Fraisse, Centre International de Recon- 
tres Mathématiques, Luminy, France. 
(May/Jun. 1989, p. 602) 

16-20. SIAM Annual Meeting, Chicago, 
IL. (Nov. 1988, p. 1389) 
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* 16-20. 


Symposium Fraisse Maree: 
2 arse; 
France. : 


CHAIRMAN: R. Bonnet, Marseille 

INFORMATION: A. Zeller-Mejer Ch 
Luminy, Case 916, F-13288 Mar 
Cedex 9. i 


22-28. Konvexgeometrie, Oberw 
Federal Republic of Germany, 
1989, p. 497) 

* 23-28. Fourth International Congress, 


Computational and Applied Mathemat; 
Leuven, Belgium. 


olfa; 
(A 


INFORMATION: R. Piessens, K.U] 
Dept. Computer Science, Celestijn 
laan 200 A, B-3030 Heverlee. 


26-29. International Conference on N 
Trends in Geometric Function The 
and Applications, University of Mad: 
Madras, India. (Sep. 1989, p. 918) 


29-August 4. Mechanik Und Algebri 
che Geometrie, Oberwolfach, Federal} 
public of Germany. (Apr. 1989, p. 49/ 


30-August 4. The Fourth Internat pi; 
Conference on Fibonacci Numbers @ 
their Applications, Wake Forest Univ 
sity, Winston Salem, NC. (Nov. 1% 
p. 1252) 5 6- 
31-August 2. Dynamics of Nume A; 
and the Numerics of Dynamics, Bn% g- 
England. (Nov. 1989, p. 1252) St 


— in 
August 1990 At 


*5-9. From Topology to Computall 
Unity and Diversity in the Mathemih 
Sciences (in Honor of Professor St? 
Smale's 60th Birthday), Berkeley, C* 12 


wc 
Purpose: To present recent a 
opments in the fields of Prof 1 
Smale’s research, and to explore en 
connections between them. y Hi 
PROGRAM: For each topic ther’ |, 
be one talk summarizing its E 
cal setting and giving an over Fa 
current research, followed by Se 
talks on recent developments: jo? on 
tion there will be discussion a | tia 
and general talks on Professor Io 
career. ‘al! D. 
CONFERENCE TOPICS: Different 
pology, mathematical Econ | 
namical systems, theory ° nal’ 13 
tation, nonlinear functional 2 jot lyt 
physical and biological appie cbt p. 
ORGANIZING COMMITTEE: O. ; A 
N. Kopell, J. Palis, A. TOP i 


i 
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MERE sigh (Chair) Jo Marsden SHUDs 
A. Weinstein. 
ATSeille, INVITED SPEAKERS: L. Blum, R. Bott, 
eier, Chh R.G. Chew, G. Debreu, A.T. Fomenko, 
8 Marg: J. Franks, M. Gromov, M.W. Hirsch, 
F. Hirzebruch, P. Holmes, J. Kelley, 
N. Kopell, S. Lang, J. Marsden, A. 
berwolfa Mas-Collel, C. McMullen, R.S. Palais, 
any. (A J, Palis, M. Peixoto, P. Rabinowitz, 
J. Renegar, S. Sastry, M. Shub, D. 
Congress, Sullivan, F. Takens, R. Thom, A. 
athemat Tromba, K. Uhlenbeck, V.A. Vasiliev, 
L. Young, E.C. Zeeman. 
is, KUI INFORMATION: D. Craig, Mathemat- 
"elesti ics Department, University of Cali- 
E: Jn fornia, Berkeley, CA 94720; email: 
; craig@brahms.berkeley.edu. 
nce on 511. Mathematical Methods in Tomog- 


a The raphy, Oberwolfach, Federal Republic of 
ER Germany. (Apr. 1989, p. 497) 

| 5-11. International Conference on Ap- 
Alge proximation Theory, Hungary. (Oct. 1989, 
Federal k p. 1097) 
90.9] 6-7, AMS Short Course on Combinato. 
iterat! rial Games, Columbus, Ohio. 


mbers 2 

ast Univ INFORMATION: M. Foulkes, AMS, P.O. 

Nov. 19 Box 6248, Providence, RI 02940. 
6-9. 1990 Joint Statistical Meetings, 


j Numer Anaheim, CA. (Mar. 1988, p. 466) 

cs, Bs! 8-11. Joint Mathematics Meetings, Ohio 

) State University, Columbus, OH. (includ- 

———— ing the summer meetings of the AMS, 
AWM, MAA and PME). This is the 75th 
Anniversary of the MAA. 


ymputatit IN 

themat FORMATION: H. Daly, AMS, P.O. 

Steal Box 6248, Providence, RI 02940. 

ley, CA’ 12-18. Algebraische Zahlentheorie, Ober- 
ent de Wolfach, Federal Republic of Germany. 
profes (APT. 1989, p. 497) 

„xplore # 12-18. Pre-Congress Topology Confer- 


| ence, University of Hawaii, Honolulu, 
“there Y. HL (Feb. 1989, p. 183) 
its hist es Alaska Conference, Quo Vadis, 
vervit peek Theory?, University of Alaska, 
set airbanks, AK. (Oct. 1989, p. 1097) 
ts. Inst T Fifth International Conference 
n sessi ia) Hadronic Mechanics and Nonpoten- 
sor Sm? = Interactions, University of Northern 
wa, Cedar Falls, Iowa. (Jul. /Aug. 1989, 
rentia, P. 768) 
omi iE Eleventh IFAC World Congress, 
of cos. Ain. USSR. (Sep. 1989, p. 918) 
la C. Algebraic Geometry and Ana- 
5, pel P. 919) ometry, Tokyo, Japan. (Sep. 1989, 


nba; N : 


13-17. 1990 International Conference on 
Parallel Processing, Pennsylvania State 
University, University Park, PA. (Dec. 
1989, p. 1438) 

13-18. Institute of Mathematical Statis- 
tics Fifty-third Annual Meeting(jointly 
with the Second World Congress of the 


Bernoulli Society), Uppsala, Sweden. (Sep. 


1989, p. 919) 
13-18.  Tsukuba International Confer- 
ence on Representations of Algebras and 
Related Topics, University of Tsukuba, 
Japan. (Nov. 1989, p. 1253) 
14-18. The Asian Mathematical Con- 
ference 1990, Hong Kong, China. (Sep. 
1989, p. 919) 
15-19. International Conference on Knot 
Theory and Related Topics, International 
House, Osaka, Japan. (Apr. 1989, p. 497) 
15-20. Conference on Gaussian Random 
Fields (The Third Nagoya Lévy Seminar), 
Nagoya University, Nagoya, Japan. (Nov. 
1989, p. 1253) 
16-18. SIGAL International Symposium 
on Algorithms, Tokyo, Japan. (Oct. 1989, 
p. 1097) 
19-25. Mathematische Methoden Des 
VLSI-Entwurfs Und Des Distributed Com- 
putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 
*20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. 


ORGANIZERS: P. Rósza, K. Balla, Z. 
Szarka, A. Lee, I. Faragó, G. Stoyan. 
INFORMATION: K. Balla, János Bolyai 
Math. Society, Pf. 240, H-1368 Bu- 
dapest. 


21-29. 
Mathematicians 1990, Kyoto, 
(Nov. 1988, p. 1389) 
23-September 1. Twenty-eigth Interna- 
tional Symposium on Functional Equa- 
tions, Graz-Mariatrost, Austria. (Dec. 
1989, p. 1438) 

26-September 1. Komplexe Analysis, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1989, p. 497) 

*27-3]. Eleventh Prague Conference on 
Information Theory, Statistical Decision 
Functions and Random Processes, Praha, 
Czechoslovakia. 


INFORMATION: llth Prague Confer- 
ence, UTIA CSAV, Pod vodárenskou 
vezi 4, 182 08 Praha 8, Czechoslo- 


vakia. 


The International Congress of 
Japan. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


28-30. IMACS European Simulation 
Meeting on Problem Solving by Simula- 
tion, Esztergom, Hungary. (Mar. 1989, 
p. 316) 

28-31. Operations Research 1990, Inter- 
national Conference Operations Research, 
Vienna, Austria. (Jul./Aug. 1989, p. 768) 
30-September 4. International Confer- 
ence on Potentíal Theory, Nagoya, Japan. 
(May/Jun. 1989, p. 602) 


September 1990 


September/October 1990. IMACS- 
GAMM Conference on Computer Arith- 
metic, Scientific Computation and 
Mathematical Modelling, Bulgaria. (Sep. 
1989, p. 919) 

IMACS Symposium on Modelling and 
Simulation of Electrical Machines, EN- 
SEM - Nancy, France. (May/Jun. 1989, 
p. 602) 

2-7. Twelfth International Conference on 
Nonlinear Oscillations, Cracow, Poland. 
(Sep. 1989, p. 919) 

2-7. International Conference on Integral 
Equations and Boundary Value Problems, 
Yantai University, Shandong, People's 
Republic of China. (Nov. 1989, p. 1253) 
2-8. Topologie, Oberwolfach, Federal 
Republic of Germany. (Apr. 1989, p. 497) 
3-6. Fourth Asian Logic Conference, 
Tokyo, Japan. (Mar. 1989, p. 316) 

3-7. IMACS Symposium on Intelligent 
Models in Systems Simulation, Brussels, 
Belgium. (Mar. 1989, p. 316) 

3-7. Representation des Groupes et Anal- 
yse Complexe, Marseille, France. 
(Jul./Aug. 1989, p. 768) 

8-12. Neuronet-90: IMACS International 
Symposium on Neural Nets and Neu- 
ral Computers, Prague, Czechoslovakia. 
(Please note change from May/Jun. 1989, 
p. 602) 

9-15. Surgery and L-Theory, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 


*10-12. Second International Workshop 


on Advances in Robot Kinematics, Linz, 
Australia. 
INFORMATION: RISC-LINZ, Research 
Institute for Symbolic Computation, 
Johannes Kepler University, A-4040 
Linz. 
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10-14. Mathematiker-Kongress, Dres- 
den, German Democratic Republic. 
(Jul./Aug. 1989, p. 769) 

* 10-14. Greco Calcul Formel, Marseille, 
France. 


CHAIRMAN: M. Giusti, Palaiseau. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


10-October 5. School on Qualitative 
Aspects and Applications of Nonlinear 
Evolution Equations, International Centre 
for Theoretical Physics, Trieste, Italy. 
(May/Jun. 1989, p. 602) 
16-22. Risikotheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 
* 17-21. Atelier International de Theorie 
des Ensembles, Marseille, France. 


CHAIRMAN: P. Dehornoy, Caen. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


17-22. DMvYV-Jahrestagung 1990, Bre- 
men, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 
23-29. Random Graphs and Combinator- 
ical Structures, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
*24-28. International Symposium on 
Mathematical Theories, San Sebastián, 


Spain. (Please note changes from Jul./Aug. 


1989, p. 769) 


ORGANIZING COMMITTEE: J. Echev- 
erria, J. Ezquerro, D. Gillies, A. Ibarra, 
M. Kuokkanen, J. de Lorenzo, M.S. 
de Mora, T. Mormann, J. Peiffer, J. 
Pla, A. Vera, Y. Yurramendi. 
CONFERENCE ToPics: Mathematical 
theories and empirical theories, ap- 
plications of mathematical theories, 
history and sociology of mathemati- 
cal theories, methods of research into 
mathematics, structures of mathemat- 
ical theories. 
i CALL FOR PAPERS: Submission of Ab- 
| stracts (Max. 400 words): January 
i 30, 1990. Notification of acceptance: 
March 1, 1990. Submission of papers 
a (Max. 200 words): April 30, 1990. 
H All abstracts should be sent in tripli- 
ł cate to J. Echeverría, SSMT-90, Dept. 
i de Lógica y Filosofía de la Ciencia 
E (UPV/EHU), Apdo. 1249, 20080 San 
Sebastián (Spain). 


* 24-28. 
tique, Marseille, France. 


Structure Galoisienne Arithme- 


CHAIRMAN: P. Cassou-Nogues, Bor- 
deaux. 

INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


October 1990 


*]—5. Organisations et Theorie des Jeux, 
Marseille, France. 


CHAIRMAN: L.-A. Gerard-Varet, Mar- 
seille, France. 

INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


* 5-6. Math-History Conference, LaCrosse, 
WI. 


PuRPOSsE: This conference is the third 
of a biennial series. It features two 
tracks for contributed papers. One 
will be for original research in Math- 
History and the other will be for 
papers of an expository and/or ed- 
ucational nature. The length of pre- 
sentation should not exceed 30 min- 
utes. Abstracts should be submitted 
by April 15, and be 200 words or less. 
Submit abstracts to address below. 
ORGANIZERS: I. Anellis, Iowa State 
Univ.; D.E. Cameron, Univ. of Akron; 
C.V. Jones, Ball State Univ.; J.D. 
Wine, Univ. of Wisconsin-LaCrosse 
(chair). 

INVITED SPEAKERS: H. Pycior, Univ. 
of Wisconsin-Milwaukee; C. Duffy, 
Massachusetts Maritime Academy; I. 
Anellis, Iowa State Univ. 
INFORMATION: J.D. Wine, Depart- 
ment of Mathematics, University of 
Wisconsin-LaCrosse, LaCrosse, WI 
54601; 608-785-8393. 


7-13. Arbeitsgemeinschaft Mit Aktuellem 
Thema, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 

*8-12. Congres Franco-Sovietique de Pro- 


grammation Mathematique, Marseille, 
France. 


CHAIRMAN: A. Auslender, Clermont- 
Ferrand. 


à CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


INFORMATION: À. Zeller-Meie, 
Luminy, Case 916, F-13288 Met 
Cedex 9. aly 


14-20. Geometrie, Oberwolfach i 
eral Republic of Germany. (Apr. 1 
p. 498) E 
* 15-19. Modeles pour L’Anal 
nees Multidimensionnelles, 
France. 


yse des D, 
Marg; 


CHAIRMEN: J.-J. Droesbeke, Bruxel 
P. Tassi, Paris; B. Fichet, Marseill 
INFORMATION: A. Zeller-Meier, C} 
Luminy, Case 916, F-13288 Mars 
Cedex 9. 


21-27. Mathematische Methoden Inj 
Robotik, Oberwolfach, Federal Repu 
of Germany. (Apr. 1989, p. 498) 
21-27. Arithmetik der Körper, Ober: 
fach, Federal Republic of Germany. (( 
1989, p. 1098) 
21-27. International Functional Analy 
Meeting on the Occasion of the Sit 
eth Birthday of Professor M. Valdi 
Peñiscola, Spain. (Oct. 1989, p. 1098) 
* 22-25. Fifth Jerusalem Conference onl 
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formation Technology (JCIT-5), Jerusi28-7 


Israel. 


. of 
Sponsors: Information Processing 


pintes 


sociation of Israel, Society for Im 
mation Management, and the ! 
Computer Society. ; 
PRoGRAM: The Fifth JCIT is ani! 
national, interdisciplinary confert 
whose goals are to provide à for 
for the presentation of achieve 


3 S 5 : eas 
and innovative ideas in all af 2 


nomi 


information technology. The oot Arch 


ence will cover a broad range ° 
ics in computer technology a 
plications, and will also xP or i 
economics and management “4 
information industry. It will pf 


h 
L 
C 


: Se ae : ent 
an interdisciplinary environa 29-1 
computer scientists, €nginee™ " mati, 


vie 
and managers to exchange i. "n 
i 


"Me i 
ideas, and discuss their nm 
on the information system 


[ 


: ag re 
next decade. The official Jangu? : 
the conference is English. R 
CONFERENCE Topics: COMP% y 


pr ‘OF 


complexity, cryptography, = gh 


$ : nt 
logic and verification, reaso 12-3 


eren 
knowledge, artificial intellige” 


AM: 


a co 
ural language processing: ^. fon, 


architecture and design, SP% «f 
pose computers, operating 


IS, str llel 
3 an distributed and paralle systems, net- 
x works and communications, reliabil- 
ity and performance, software engi- 
fach p neering, data bases, knowledge bases, 
Apr. [t programming languages, computer as- 
sisted instruction, computer graphics, 
e des) computer aided design and manu- 
Man |. facturing, robotics, vision, computers 
"U — in medicine, office automation, inno- 
vative applications, and management 
, Brux) and economic issues. 
Aarseik CALL FOR Papers: Three (3) copies 
ier, C} of a full paper should be submitted 
3 Mag; by February 15, 1990 to one of the 
Program Chairpersons. Authors will 
be notified of acceptance or rejection 
denin) by April 15, 1990. Accepted papers 
l Repi typed on special camera-ready forms 
8) for inclusion in the Conference pro- 
Ober; ceedings will be due June 15, 1990. 
any (( INFORMATION: J.M. Adams Jr., Di- 
rector, Membership/Professional Ser- 
sl Anat vices, Association for Computing Ma- 
the Sit chinery, 11 West 42nd Street, New 
- ali York, NY 10036; 212-869-7440; 
s. 1098) email: jimadams@acmvm.bitnet; Fax: 
"212-869-1228. 
ence onl 


,Jersi28-November 3. Mathematical Eco- 
nomics, Oberwolfach, Federal Republic 

c Germany. (Apr. 1989, p. 498) 

for mi2 -November 2. Trieste Conference on 


i integrable Systems, Trieste, Italy. 


CHAIRMAN: L. Fadeev, A. Polyakov. 


is ania! INFORMATION: International Centre 
confer’ for Theor. Physics, P.O. Box 586, Mi- 
e a fo’  ramare, Strada Costiera 11, I-34100 
jevem? Trieste. 

|] areas 


j29-November 2. Algorithme Parallele et 


j 
w E yArchitectures Nouvelles, Marseille, France. 
y and! CHAIRMAN: D. Trystram, Grenoble. 
xplot! INFORMATION: A. Zeller-Meier, CIRM, 
nt of! Luminy, Case 916, F-13288 Marseille 
ill prov Cedex 9. 
nment 


29-November 16. Workshop on Mathe- 


ers, 9 1 s 

is smatical Ecology, Trieste, Italy. 

aly inf INFORMATION: International Centre 
ns 0f! for Theor. Physics, P.O. Box 586, Mi- 
ngu Tamare, Strada Costiera 11, I-34100 

Trieste, 

DE a ee 0o SM 
xni E November 1990 


ence AMS Central Section Meeting of the 
comb! Heyn University of North Texas, Den- 
cial n, TX. 


ff 
sys 


INFORMATION: W, Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


4-10. WahrscheinlichkeitsmaBe auf Grup- 
pen, Oberwolfach, Federal Republic of 
Germany. (Oct. 1989, p. 1098) 

5-7. Second SIAM Confernce on Linear 
Algebra in Signals, Systems & Controls, 
San Francisco, CA. (Sep. 1989, p. 920) 
12-16. Supercomputing '90, New York, 
NY. (Sep. 1989, p. 920) 

*12-16. Workshop on Representations 
of Reductive Groups over Finite Fields, 
Mathematical Sciences Research Insti- 
tute, Berkeley, CA. 


PROGRAM: This is the first of two 
workshops planned as part of MSRI's 
program on Representations of Finite 
Groups (Fall 1990). 

ORGANIZING COMMITTEE: P. Fong 
(chairman), J.C. Jantzen, B. Parshall, 
B. Srinivasan. 

INFORMATION: I. Kaplansky, Direc- 
tor, Mathematical Sciences Research 
Institute, 1000 Centennial Dr., Berke- 
ley, CA 94720. 


18-24. Komplexitatstheorie, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 

25-December 1. Stochastische Approx- 
imation Und Optimierungsprobleme In 
Der Statistik, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
25-December 1. Lineare Modelle und 
Multivariate Statistische Verfahren, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 


December 1990 


2-8. Multigrid Methods, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 498) 

3-5. First International Symposium on 
Uncertainty and Analysis: Fuzzy Reason- 
ing, Probabilistic Methods and Risk Man- 
agement, College Park, Maryland. (Oct. 
1989, p. 1098) 

3-7. 1990 Australasian Conference on 
Combinatorial Mathematics and Comput- 
ing, Palmerston North, New Zealand. 
(Feb. 1989, p. 183) 

*3-7, SINO-JAPANESE Joint Seminar 
on Nonlinear PDEs with Emphasis on 
Reaction-Diffusion Aspects., Taipei, Tai- 
wan. 


a 
— —— $$$ $$$ 


Digitized by AiMestings-amdiKüonfenencesand eGangotri 


INVITED SPEAKERS: Japan: H. Ikeda, 
N. Kawano, T. Kusano, H. Matano, 
M. Mimura, Y. Nishiura, M. Otani, 
S. Sakaguti, T. Suzuki, I. Takagi, Y. 
Yamada, S. Yotsutani, E. Yanagida. 
Taiwan: J.H. Cheng, K.S. Cheng, S.B. 
Hsu, J. Juang, J.E. Lee, J.H. Lee, C.S. 
Lin, S.S. Lin, T.P. Liu, W.M. Ni, 
S.J. Sheu, S.M. Shih, L.Y. Tsai, C.A. 
Wang, S.H. Wang. 

INFORMATION: S.B. Hsu, Institute of 
Applied Mathematics, National Ts- 
ing Hua University, Hsinchu, Tai- 
wan, or, S.S. Lin, Department of Ap- 
plied Mathematics, National Chiao- 
Tung University, Hsinchu, Taiwan, 
or, T. Kusano or M. Mimura, De- 
partment of Mathematics, Hiroshima 
University, Hiroshima, Japan. 


* 3—7. Workshop on General Group Repre- 
sentation Theory, Mathematical Sciences 
Research Institute, Berkeley, CA. 


PRoGRAM: This is the second of two 
workshops planned as part of MSRI's 
program on Representations of Finite 
Groups (Fall 1990). 

ORGANIZING COMMITTEE: J.L. Alperin, 
J.F. Carlson (chairman), W. Feit, G. 
Robinson. 

INFORMATION: I. Kaplansky, Direc- 
tor, Mathematical Sciences Research 
Institute, 1000 Centennial Dr., Berke- 
ley, CA 94720. 


9-15. Allgemeine Ungleichungen, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1989, p. 498) 

16-22. Mathematische Logik, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 

25-January 1. Lineare Modelle Und Mul- 
tivariate Statistische Verfahren, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 


January 1991 


*7-10. Sixth Caribbean Conference in 
Combinatorics and Computing, Univer- 
sity of the West Indies, St. Augustine, 
Trinidad. 


INFORMATION: E.J. Farrell, 6 CCCC, 
Department of Mathematics, The Uni- 
versity of the West Indies, St. Augus- 
tine, Trinidad. 


16-19. Joint Mathematics ings, 
San Francisco, CA. (including the an- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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nual meetings of the AMS, AWM, MAA, 
and NAM) 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


February 1991 


*25-March 1. IEEE Computer Society 
COMPCON Spring '91, San Francisco, 
CA. 


INFORMATION: COMPCON Spring '91, 
IEEE Computer Society, 1730 Mas- 
sachusetts Ave., N.W., Washington, 
DC 20036-1903; 202-371-1013. 


July 1991 


* 1-5. The Mathematics of Nonlinear Sys- 
tems, University of Bath, United King- 
dom. 


PROGRAM: As part of its Nonlinear 
Systems initiative, the United King- 
dom Science and Engineering Re- 
search Council is sponsoring a major 
international conference to be held at 
the University of Bath. The aim is 
to review the importance of recent 
mathematical contributions to non- 
linear science and to look forward to 
likely future developments. 

ORGANIZERS: J.F. Toland, J.M. Ball. 
INviTED SPEAKERS: J.W. Cahn, C. 
Fefferman, C. Foias, M. Kruskal, P.D. 
Lax, A. Libchaber, J.-L. Lions, P.-L. 


IN 


range of areas. 


This book will provide readers with an overview of some of the 
major developments in current research in algebraic topology. 
Representing some of the leading researchers in the field, the 
book contains the proceedings of the International Conference 
on Algebraic Topology, held at Northwestern University in 
March, 1988. Several of the lectures at the conference were 
expository and will therefore appeal to topologists in a broad 


The primary emphasis of the book is on homotopy theory 
and its applications. The topics covered include elliptic 
cohomology, stable and unstable homotopy theory, classifying 
spaces, and equivariant homotopy and cohomology. 
Geometric topics—such as knot theory, divisors and 
configurations on surfaces, foliations, and Siegel spaces—are 
also discussed. Researchers wishing to follow current trends 
in algebraic topology will find this book a valuable resource. 


CC-0. In Public Domain. Gurukul Kangri Collection, 


Lions, A.J. Majda, J.N. Mather, J.W. 
Milnor, Ya. G. Sinai, L. Tartar, S. 
Wolfram, V.E. Zakharov. 


May 1992 


Ne 


INFORMATION: J.F. Toland, School * 29-31. Twenty-first International gy 


of Mathematical Sciences, University 
of Bath, Claverton Down, Bath BA2 
TAY, United Kingdom, phone 0225 
826188; email: jft@uk.ac.bath.maths; 
or, J.M. Ball, Department of Mathe- 
matics, Heriot-Watt University, Ric- 
carton, Edinburgh EH14 4AS, United 
Kingdom; phone 031 451 3227; email: 
mthjmb1@uk.ac.hw.vaxb. 


November 1991 


* 18-22. Supercomputing 91, Albuquerque, 
NM. 


INFORMATION: R.L. Elliott, Comput- 
ing and Communications Division, 
MS B260, Los Alamos National Lab- 
oratory, Los Alamos, NM 87545. 


February 1992 


*24-28. IEEE Computer Society COMP- 
CON Spring '92, San Francisco, CA. 


INFORMATION: COMPCON Spring '92, 
IEEE Computer Society, 1730 Mas- 
sachusetts Ave., N.W., Washington, 
DC 20036-1903; 202-371-1013. 


ALGEBRAIC TOPOLOGY 


Mark Mahowald and Stewart Priddy 


(Contemporary Mathematics, Volume 96) 


1980 Mathematics Subject Classifications: 55-06; 55P42, 55P45, 


To order, please specify CONM/96NA 


All prices subject to change. Shipment 
will be made by surface. For air deliv- 
ery add, Ist book $5, each additional 
book $3, maximum $100, Prepayment 
required. Order from American Mathe- 
matical Society, P.O. Box 1571, Annex 
Station, Providence, RI 02901-1571, or 
call toll free 800-321-4AMS to charge 
with VISA or MasterCard. 


sium on Multi-Valued Logic, Sen 


dais 
Japan. a 


INFORMATION: T. Higuchi, Dept NO 
EE, Tohoku Univ., Aoba, Aram Wa 
Sendai 980, Japan; phone (022) 1(CB 
1800. “Sup 


E 
June 1992 


29-July 1. Joint Meeting with the If 
don Mathematical Society, 
England. 


activ 
“suct 
Cambr, vith 
pres 
INFORMATION: H. Daly, Amen; T 
Mathematical Society, Post Office Geo! 
6248, Providence, Rhode Island ume | 
e 


nonl 
January 1993 shoc 


13-16. Joint Mathematics Meetings, ES 
Antonio, TX. (including the annual mt 


av 
ings of the AMS, AWM, MAA, t.c. 
NAM) eque 


INFORMATION: H. Daly, AMS, M TI 


Box 6248, Providence, RI 02940. AS 
MUNERE EMEN 


math 
January 1994 


this | 

; „grad 
5-8. Joint Mathematics Meetings, Cin 
nati, OH. (including the annual meellt 


of the AMS, AWM, MAA, and NAM nvari 
? Scatt 


INFORMATION: H. Daly, AMS Mtas 
Box 6248, Providence, RI 02940. 1089 


55R45, 55T15, 18F25 VE/ 
ISBN 0-8218-5102-0, LC 89-15023 lO 
ISSN 0271-4132 N 
368 pages (softcover), August 1989 (QU 
Individual member $25, List price $41, 
Institutional member $33 BW 
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I 
New AMS Publications 
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Dey, NONLINEAR WAVE EQUATIONS 


Ara; Walter A. Strauss 
022) N (CBMS Regional Conference Series, Number 73 
Supported by the National Science Foundation) 


he 
aoe 


~~ The theory of nonlinear wave equations in the absence of 
shocks began in the 1960s. Despite a great deal of recent 
activity in this area, some major issues remain unsolved, 

the lisuch as sharp conditions for the global existence of solutions 

ambri With arbitrary initial data, and the global phase portrait in the 
presence of periodic solutions and traveling waves. 

Amen; This book, based on lectures presented by the author at 

OffieyGeorge Mason University in January 1989, seeks to present 

and(ythe sharpest results to date in this area. The author surveys 
the fundamental qualitative properties of the solutions of 

"^. nonlinear wave equations in the absence of boundaries and 
shocks. These properties include the existence and regularity 

„o cof global solutions, strong and weak singularities, asymptotic 

stings, S á : 5 à 
properties, scattering theory and stability of solitary waves. 

nual mWave equations of hyperbolic, Schródinger, and KdV type are 

IAA; fdiscussed, as well as the Yang-Mills and the Vlasov-Maxwell 
equations. 

MS, M. The book offers readers a broad overview of the field and 

)2940, an understanding of the most recent developments, as well as 
the status of some important unsolved problems. Intended for 
mathematicians and physicists interested in nonlinear waves, 
this book would be suitable as the basis for an advanced 

a Cisgraduate-level course. 
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recent years for using weak convergence methods to study 
nonlinear partial differential equations. This work represents 
an expanded version of a series of ten talks presented by the 
author at Loyola University of Chicago in the summer of 1988. 

The author surveys a wide collection of techniques for 
showing the existence of solutions to various nonlinear 
partial differential equations, especially when strong analytic 
estimates are unavailable. The overall guiding viewpoint is 
that when a sequence of approximate solutions converges 
only weakly, one must exploit the nonlinear structure of the 
PDE to justify passing to limits. The author concentrates on 
several areas that are rapidly developing and points to some 
underlying viewpoints common to them all. Among the several 
themes in the book are the primary role of measure theory 
and real analysis (as opposed to functional analysis) and 
the continual use in diverse settings of low amplitude, high 
frequency periodic test functions to extract useful information. 
The author uses the simplest problems possible to illustrate 
various key techniques. 

Aimed at research mathematicians in the field of nonlinear 
PDEs, this book should prove an important resource for 
understanding the techniques being used at the forefront of 
this vital area of research. 
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COLORING THEORIES - 
Steve Fisk 
(Contemporary Mathematics, Volume 103) 


The focus of this work is the study of global properties of 
various kinds of colorings and maps of simplicial complexes. 
In addition to the usual sorts of coloring, the author studies 
colorings determined by groups, colorings based on regular 
polyhedra, and continuous colorings in finitely and infinitely 
many colors. The emphasis is on how all the colorings fit 
together, rather than on the existence of colorings or the 
number of colorings. Beginning with some fundamental 
properties of simplicial complexes and colorings, the author 
shows how colorings relate to various aspects of group 
theory, geometry, graph theory, and topology. 


Contents 
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Intended for category theorists and logicians familiar with 
basic category theory, this book focuses on categorical model 
theory, which is concerned with the categories of models of 
infinitary first order theories, called accessible categories. The 
starting point is a characterization of accessible categories 
in terms of concepts familiar from Gabriel-Ulmer's theory 
of locally presentable categories. Most of the work centers 
on various constructions (such as weighted bilimits and lax 
colimits), which, when performed on accessible categories, 
yield new accessible categories. These constructions are 
necessarily 2-categorical in nature; the authors cover some 
aspects of 2-category theory, in addition to some basic model 
theory, and some set theory. One of the main tools used in 
this study is the theory of mixed sketches, which the authors 
specialize to give concrete results about model theory. 
Many examples illustrate the extent of applicability of these 
concepts. In particular, some applications to topos theory are 
given. 

Perhaps the book's most significant contribution is the way 
it sets model theory in categorical terms, opening the door for 
further work along these lines. Requiring a basic background 
in category theory, this book will provide readers with an 
understanding of model theory in categorical terms, familiarity 


with 2-categorical methods, and a useful tool for study; 
toposes and other categories. Ying 
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This is the second edition of the MathSci User Guide; Wana 
provides support and documentation for users of Maths? Mare 
the online database covering the world’s literature in all at ] 
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University Lecture Series 


The AMS is pleased to announce the University Lecture Series. This new book series provides a way for excellent, and 
sometimes inspired, lecture series to reach an audience beyond those able to attend the live lectures. Presented by the 
outstanding mathematicians of our day, these lectures will be important for their mathematical insight and depth, as well 


as for their historical and archival value. The inaugural volume in the University Lecture Series is described below. 
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nandi This book, the inaugural volume in the new 
Lancasté University Lecture Series, is based on lectures 
presented at Pennsylvania State University in 
side, M | February 1987. The Lectures attempt to give a taste 
Talla | of the accomplishments of manifold topology over 
0 the last 30 years. By the late 1950s, algebra and 
, EA topology had produced a successful and beautiful 
Pd fusion. Geometric methods and insight, now vitally 


important in topology, encompass analytic objects 
a, NY Such as instantons and minimal surfaces, as well as 
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Selected Applications of Geometry to Low-Dimensional Topology 


Michael H. Freedman and Feng Luo 
(University Lecture Series, Volume 1) 


proceed to the topology and geometry of foliated 
3-manifolds. They also explain, in terms of general 
position, why four-dimensional space has special 
attributes, and they examine the insight Donaldson 
theory brings. The book ends with a chapter on exotic 
structures on K^, with a discussion of the two compet- 
ing theories of four-dimensional manifolds, one 
topological and one smooth. 


Background material was added to clarify the discus- 


Frostout nondifferentiable constructions. sions in the lectures, and references for more detailed 
study are included. Suitable for graduate students and 
tech, Keeping technical details to a minimum, the authors researchers in mathematics and the physical sciences, 
Bowie lead the reader on a fascinating exploration of the book requires only background in undergraduate 
several developments in geometric topology. They mathematics. It should prove valuable for those 
ak, begin with the notions of manifold and smooth weed wishing a not-too-technical introduction to this vital 
structures and the Gauss-Bonnet theorem, and area of current research. 
or i 
9 Ue : : Im REA IRE R ry standing order customers prior to the publication of each 
C$, Standing orders are acceptedfor any book series published by the Society. Proforma invoices are sent to standing order customers prio : publication of eac 
new volume. Shipment is made upon receipt of payment and publication. To begin a standing order for this new series of any other AMS series, please contact 
2 Customer Services at 401-455-400. 
' us$ All prices subject to change. Shipment will be made by surface. 1980 Mathematics Subject Classifications: 57, 53, 54 
^ For air delivery add, Ist book $5, each additional book $3. ISBN 0-321 8-7000-9, LC 89-18287 
E maximum $100. Prepayment required. Order from American 96 pages (softcover), December 1989 
skill" | Mathematical Society, P.O. Box 1571. Annex Station, Providence, Individual member $20. List price $33, 
le; NE RI 02901-1571, or call toll free 800-321-4AMS (321-4267) in Institutional member $26 
na North America to charge with VISA or MasterCard. To order, please specify ULECT/INA 
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Classified Advertisements 


SUGGESTED USES for classified advertising are positions available, books or lecture 
notes for sale, books being sought, exchange or rental of houses, and typing services. 

THE 1990 RATE IS $50.00 per inch on a single column (one-inch minimum), calculated 
from the top of the type; $22 for each additional !/; inch or fraction thereof. No discounts 
for multiple ads or the same ad in consecutive issues. For an additional $10 charge, 
announcements can be placed anonymously. Correspondence will be forwarded. 

Advertisements in the “Positions Available” classified section will be set with a minimum 
one-line headline, consisting of the institution name above body copy, unless additional 
headline copy is specified by the advertiser. Advertisements in other sections of the classified 
Pages will be set according to the advertisement insertion. Headlines will be centered in 
boldface at no extra charge. Classified rates are calculated from top of type in headline to 
bottom of type in body copy, including lines and spaces within. Any fractional text will be 
charged at the next 1/2 inch rate. Ads will appear in the language in which they are submitted. 

Prepayment is required of individuals but not of institutions. There are no member 
discounts for classified ads. Dictation over the telephone will not be accepted for classified 
advertising. 

DEADLINES are listed on the inside front cover or may be obtained from the AMS 
Advertising Department. 

U. S. LAWS PROHIBIT discrimination in employment on the basis of color, age, sex, race, 
religion or national origin. "Positions Available" advertisements from institutions outside the 
U. S. cannot be published unless they are accompanied by a statement that the institution 
does not discriminate on these grounds whether or not it is subject to U. S. laws. Details 
and specific wording may be found near the Classified Advertisements in the January and 
July/August issues of the Notices. 

SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians 
are accepted under certain conditions for free publication. Call toll-free 800-321-4AMS for 
further information. 

SEND AD AND CHECK TO: Advertising Department, AMS, P.O. Box 6248, Providence, 
Rhode Island 02940. AMS location for express delivery packages is 201 Charles Street, 
Providence, Rhode Island 02904. Individuals are requested to pay in advance, institutions 
are not required to do so. AMS FAX 401-331-3842. 


POSITIONS AVAILABLE 


UNIVERSITY OF SOUTHERN CALIFORNIA 


LOS ANGELES, CALIFORNIA 90089-1113 
UNIVERSITY OF CALIFORNIA 


SANTA CRUZ The Division of Natural Sciences and Math- 
ematics at USC has begun a five-year, 
$50 million Science Initiative. Several tenure- 
track Assistant Professorships and possible 
tenured positions at Associate Professor and 
Professor are anticipated for 1990-91 in 
Mathematics. Visiting positions (at all levels) 
and postdoctoral appointments will also be 


The Mathematics Department at the Univer- 
sity of California, Santa Cruz is recruiting for 
a position in algebra or number theory, at ei- 
ther the Assistant (tenure-track) or Associate 
Professor (tenured) level. Salary will be in 
'the range of $33,900-$36,600 (Asst. Prof.) or 


$40,400-$45,200 (Assoc. Prof.), effective July 
1, 1990. The teaching load is 4 one-quarter 
courses per year. Minimal qualification is a 
Ph.D. or equivalent in math. Candidates at 
the tenure level are expected to have an 
_ exceptionally strong research record as well 
as a solid teaching record. Candidates at 


x ‘the untenured level should demonstrate the 


potential for such. Applicants should send 
vita, cluding teaching and research record 
icating at which level you wish to be 
considered), and four letters of recommenda- 

o recruitment Committee, Mathematics 
I, Un ity of California, Santa 
osing Date: February 


available. 

Any research area in pure or applied 
mathematics or statistics will be considered, 
including but not restricted to: Algebraic 
Geometry, Biomathematics, Control Theory, 
Differential Geometry, Dynamical Systems, 
Functional Analysis, Group. Theory, Number 
Theory, Numerical Analysis, Ordinary or Par- 
tial Differential Equations, Probability, Ring 
Theory, Statistics, and Topology. 

Assistant Professors ^ teach two 
courses per semester, must show strong re- 
search promise, and preferably should work in 
one of the above areas. Applicants for senior 
positions must have an outstanding record 
of research and scholastic achievement. Ad- 
dress inquiries to: Chair of Appointments 
Committee/Department of Mathematics-DRB 
306/Los Angeles, CA 90089-1113. EOE/AA. 
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TRENTON STATE COLLEGE E 
DEPARTMENT OF = 

MATHEMATICS AND STATISTICS — / 
T 


ANTICIPATED FACULTY VACANCIES FOR S 
FALL, 1990. 

Assistant Professor of Mathematics Tenure ie 
track. Req'd: Ph.D. (or within one year of com, C7" 
pletion): demonstrated commitment to quali p 


teaching; strong research potential. Both pure m 
and applied mathematics will be considered, y 
Assistant Professor of Statistics Tenure me. 
track. Req'd: Ph.D. in Statistics (or within nei 
one year of completion); demonstrated com. Sch 
mitment to quality teaching; strong research of i 
potential. Both theoretical and applied statis. inclt 
ticians will be considered. pute 


Assistant Professor of Mathematics Edu. ysis 
cation Tenure track. Req'd: Ph.D. or Ed.D. in Sch 
Mathematics Education (or within one year for | 
of completion); demonstrated commitment to Lect 
quality teaching, ability to teach both under’ ema 
graduate and graduate mathematics courses / succ 
as well as supervise field experience; strom, (icy. 
research potential. to te 

Send vita and three letters of recommen of th 
dation to: Dr. Aigli Papantonopoulou, Chait, in cc 
Search Committee, Department of Mathe anal 
matics and Statistics, Trenton State College, in a 
Hillwood Lakes CN4700, Trenton, NJ 08650 grou 
4700. nume 

Application deadline is March 1, 1990, 0 sts 
until positions are filled. Non U.S. citizens be po 
must include statement of current visa status. with 

The department enrolls every year al one 
average of forty liberal arts majors in math cums 
ematics who have the option to concentrate! be fc 
in statistics or in mathematics education. 4 conta 
graduate program offers a Master's degree n emati 
mathematics. , Email 

Trenton State College has earned national! Febr, 
recognition as a highly competitive under Positi 
graduate institution. TSC is located on 2 tions 
acres in Ewing Township, within seven miles for a 
of Central New Jersey's research corridor. | 9! 

To enrich education through diversity, Ts, cial a 


or Se 


is an AA/EOE. | nelu 
, Or Sy 
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COLBY-SAWYER COLLEGE In ady 

availa 


Mathematics Faculty. Teach a variety of mab leave 
courses from developmental courses tO "^ will be 
plied calculus. Assist in curriculum devel tionay 
ment, student placement and advising: Ke ; Expre: 
completion of an advanced degree desi% à pos 
Colby-Sawyer is a small independent coll Sion c 
located in beautiful New Hampshire. We b | which 
teaching skills and commitment to the ndi ralian 
dent. Letter of application, resume and naf Proble 


^ & " 
of five references to: Director of Hana i Mu 
sources, Colby-Sawyer College, New LO sib : 
NH 03257. EOE. | Profe. 
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FE POSITIONS AVAILABLE 

S ¢ THE AUSTRALIAN NATIONAL UNIVERSITY 
S FoR SCHOOL OF MATHEMATICAL SCIENCES 
The School of Mathematical Sciences is a 
Tenure campus-wide school encompassing the De- 
Of com. artment of Mathematics in the Faculty of Sci- 
quality DE the Centre for Mathematical Analysis, 
th pure which is one of the Australian Government's 
dered, Special research Centres, and the Mathe- 
Tenure matics and the Statistics Research Sections 
within in the Institute of Advanced Studies. The 
d com. School is embarking on a major expansion 
Search of its activities in advanced computation, 
Stai including computational mathematics, com- 
puter intensive statistics and numerical anal- 

S Edu- ysis. As part of these developments, the 
'd.D.i^ School seeks suitably qualified applicants 
le yea! for the following positions. Lecturer/Senior 
nentto Lecturer (tenurable) in Computation Math- 
unde.’ ematics, Department of Mathematics. The 
Ourses,/ successful candidate will be expected, par- 
strom ticularly if appointed as a senior lecturer, 
to take a leading role in the development 

mmeg of the Department's undergraduate courses 
Chai. in computational mathematics and numerical 
Mathe analysis. Applicants should possess a PhD 
ollege. in a relevant discipline with a strong back- 
08650 ground in computational mathematics and/or 
numerical analysis. Depending on the inter- 

90, 9 ests and qualifications of applicants it may 
;itizens be possible to make two appointments jointly 
status. with the Centre for Mathematical Analysis or 
jar à! one of the Research Sections. In such cir- 
math cumstances, the second appointment would 
ME be for a fixed term. For further information 
tion. | contact: Dr. R. A. Bryce, Department of Math- 
gree, ematios, Tel: (02) 492921; Fax (02) 495549; 
P Februar neath @fac.anu.oz. Closing date: 28 
aded Posta y 1990. Ref: SMS 22.11.1. Research 
S 2M tions ns in Advanced Computation. Applica- 
f mid for neta Invited for suitably qualified persons 
dod ons feo as Postdoctoral, Research 
i TS0 cial ea us narch Fellow within the spe- 
| including a © computational mathematics, 

or symbole. ications to non-linear modelling 

— computer ene exact Computation, or (ii) 
teaching is ee Statistical methods. No 

! in advanced equired, but some participation 
available. a Undergraduate courses may be 

f mal Rave o; _ PPlications from those able to take 
to af win be eee from their own institution 
velop. tional a aoned. Persons interested in frac- 
Nee Expressi Ments are encouraged to apply- 
sif, a Possip| nS Of interest are also invited for 
olleg Sion of ,* JONt appointment with the Divi- 
vali Which ^ S'hematics and Statistics, CSIRO, 
o SU tralian Old involve collaborating with Aus- 
amé Probleme -SUY to identify and solve important 
n AE @PPointes 4c mPuter intensive statistics. An 
ndol their Such a position would divide 
- Melbourne, peen the ANU and CSIRO, 

7 fessor C ue further information contact: 


` ^^ Heyde, School of Mathe- 
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matical Sciences, Tel: (02) 492957: Fax: (02) 
490759. Closing date: 28 February 1990 Ref: 
SMS 22.11.2. Research Associate/Research 
Fellow (ARC). A Research Associate or Re- 
search Fellow is required to Work with Pro- 
fessor M. N. Barber on a project concerned 
with mathematical and computational aspects 
of the dynamics of solidification and the evo- 
lution of solidification fronts. The project is 
funded by the Australian Research Council 
for up to three years from January 1, 1990. 
The level of appointment will be determined 
by qualifications and experience. A PhD in 
applied or computational mathematics or the- 
oretical physics is a necessary qualification, 
while a strong mathematical background in 
differential equations and/or experience in 
numerically intensive computation would be 
desirable. It is anticipated that the project 
will involve use of the VP100 supercom- 
puter at the ANU. For further information 
contact: Professor M. N. Barber, Department 
of Mathematics, Tel: (02) 494179; Fax: (02) 
495549; Email:barmmath@fac.anu.oz. Clos- 
ing date: 28 February 1990. Ref: SMS 
22.11.3. SALARY: Senior Lecturer; A$42703- 
A$49529; Lecturer; A$32197-A$41841; Se- 
nior Research Fellow; A$44397-A$52675; Re- 
search Fellow; A$32197-A$41841; Postdoc- 
toral Fellow Grade 1 (fixed point)-Research 
Associate); A$27953-A$31808. APPOINT- 
MENT: Senior Research Fellow/Research 
Fellow up to three years, possibility of ex- 
tension to five years; Postdoctoral Fellow 
normally two years, possibility of extension 
to three years. APPLICATIONS should be 
submitted in duplicate to the Registrar, The 
Australian National University, G P O Box 
4, Canberra ACT 2601 AUSTRALIA, quoting 
reference number and including curriculum 
vitae, list of publications and names of at 
least three referees. The University reserves 
the right not to make an appointment or 
to appoint by invitation at any time. Further 
information is available from the Registrar. 
THE UNIVERSITY IS AN EQUAL OPPOR- 
TUNITY EMPLOYER. 
ooo l o 


AUSTIN COLLEGE 
FACULTY POSITION IN MATHEMATICS 


ASSISTANT PROFESSOR, tenure-track, be- 
ginning Fall 1990. Ph.D. in mathematics (or 
ABD), a commitment to teaching excellence 
in a liberal arts environment, and continued 
scholarly development required. Preferred 
fields are algebra and analysis. Occasional 
assignments to college-wide curricular ne 
grams. Send letter of application, Ta 
and three letters of reference by February 15, 
1990, to David W. Jordan, Dean of re 
Austin College, Sherman, TX Deu 
Salary and benefit program competitive. EOE. 
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KENT STATE UNIVERSITY 
Department of Mathematical Sciences 
Senior Position in Applied 
Mathematics/Scientific Computation 


Applications are invited for a faculty position 

at the associate or full professor level begin- 

ning Fall Semester 1990. The ideal candidate 

would have a strong training in classical ap- 

plied mathematics and some experience with 
large-scale scientific computation. He or she 

would be expected to have a solid record of 
research, publication, and external funding, 

as well as a commitment to quality teach- 

ing. The appointed faculty member would be 
expected to enhance the Department's out- | 
reach and interdisciplinary research efforts, 
Supervise graduate students, and contribute 
to curricular planning and development. A 
competitive salary is available. 

The Department of Mathematical Science 
at Kent State University comprises pure and 
applied mathematics, statistics, computer sci- 
ence, and the Institute for Computational 
Mathematics. This new position is intended 
to complement existing strengths in applied 
analysis (especially numerical analysis and 
approximation theory) and computer science 
(especially symbolic computation, expert sys- 
tems, and parallel computing). 

The infrastructure of the Department is 
very good: the equipment inventory includes 
2 VAX mini-computers plus Encore, Sequent, 
Staran, and Warp parallel-processing com- 
puters and a variety of work-stations and 
peripherals. The University also maintains an 
IBM 3090 mainframe and a high-performance 
(interactive) link to the Cray Y-MP/864 at the 
Ohio Supercomputer Center in Columbus, on 
which computing time is readily availabie. 

Kent State University is attractively set in 
the rolling hills of northeast Ohio 40 min- 
utes southeast of Cleveland and 20 minutes 
east of Akron. Some of the main research - 
centers in the area include the University's. 
internationally known Glenn H. Brown Liquid - 
Crystal Institute, NASA Lewis Reseach Cen- 
ter in Cleveland, and Loral Systems (formerly. 

Goodyear Aerospace) in Akron. : 

Application deadline is February 24, 1990 
If qualified individuals do not apply by 
ary 24, 1990, the deadline will be & 
until the position is filled or until , 
18, 1990, whichever occurs first. an 
should submit a resume and arrange to | 


ical Sciences, Kent State Unive 
44242. Kent State University 
Action/Equal Opportunity Er 


POSITIONS AVAILABLE 


UNIVERSITY OF CALIFORNIA 
LOS ANGELES 
Department of Mathematics 


TEMPORARY POSITIONS 

(1) Two E. R. Hedrick Assistant Profes- 
sorships. Applicants must show very strong 
promise in research and teaching. Salary 
$37,000. Three year appointment. Teaching 
load: four quarter courses per year, which 
may include one advanced course in the 
candidate's field. Preference will be given to 
applications completed by January 1, 1990. 

(2) Two or three Research Assistant 
Professorships in Computational and Ap- 
plied Mathematics. Applicants must show 

very strong promise in research and teach- 
ing. Salary $37,000. Three year appointment. 
Teaching load: four quarter courses per year, 
which. may include one advanced course in 
the candidate's field. Preference will be given 
to applications completed by January 1, 1990. 
(3) One or two Assistant Professorships in 
the Program in Computing (PIC). Applicants 
must show very strong promise in teaching 
and research, preferably in the general area of 
Logic, Language and Computation. Teaching 
load: four quarter programming courses and 
an advanced quarter course of the candidate's 
choice per year. Two year appointment, pos- 
sibly renewable once or twice. Salary range: 
$37,000-$44,000. Preference will be given to 
applications completed by January 1, 1990. 

(4) One or two Lectureships in the Pro- 
gram in Computing (PIC). Applicants must 
show very strong promise in the teaching 
of programming. Teaching load: five quarter 
programming courses per year. One year 
appointment, possibly renewable up to four 
times. Salary depends on experience, begins 
at $31,200. 

(5) Subject to administrative approval, a 
few adjunct assistant professorships. Two 
year appointments. Strong research and 
teaching background required. Salary $32,400- 
$36,500 per year. Teaching load: five quarter 
... courses per year. 

(6) Several positions for visitors and lec- 


: apply, write to Alfred W. Hales, Chair, 
- Department of Mathematics, University of 
'alifornia, Los Angeles, CA 90024-1555. Attn: 


Classified Advertisements 


UNIVERSITY OF CALIFORNIA RIVERSIDE 
Announcement 
Chairperson and Professor 
Department of Mathematics 


The College of Natural and Agricultural Sci- 
ences invites applications and nominations 
for the position of Chairperson and Professor 
of the Department of Mathematics, effective 
July 1, 1990. The department is responsible 
for both undergraduate and graduate teach- 
ing in one of the fastest growing universities 
in the country. Currently the department has 
twenty-eight full-time faculty with emphases 
in algebra, geometry, topology, and analysis 
combinatorics. There are 106 undergraduate 
majors and 36 graduate students. 

Preference will be given to candidates 
capable of providing leadership in both the 
department and profession and in represent- 
ing the faculty's perspective in the college; 
enhancing faculty performance and extra- 
mural support and connecting the various 
program interests in computing with a new 
College of Engineering. Candidates for the 
position should have the following qualifica- 
tions: an earned doctorate in mathematics; a 
distinguished record of scholarship, teaching 
and service appropriate for the appointment 
as full professor; demonstrated administrative 
skills; and a strong commitment to academic 
values and the principles of affirmative action. 

The chairperson reports to the Dean of the 
College of Natural and Agricultural Sciences 
and is responsible for providing leadership 
and representing faculty in matters such as 
teaching, personnel, and budget. Chairper- 
Sons are appointed for up to five years and 
may be reviewed. Salary will be commensu- 
rate with qualifications and experience. The 
faculty appointment is a nine-month position 
with additional compensation for duties while 
chairperson. The closing date for applications 
will be February 15, 1990. A letter of intent, 
along with a curriculum vitae, and the names, 
addresses and phone numbers of at least 
three references should be sent to: 

Dr. Seymour D. Van Gundy 

Interim Dean, College of Natural and 

Agricuitural Sciences 

University of California Riverside 

Riverside, CA 92521 
The University of California, Riverside is 
an Equal Opportunity, Affirmative Action Em- 
ployer. Women and Minorities are encouraged 
to apply. 
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ROLLINS COLLEGE 
Department of Mathematical Sciences 
Winter Park, FL 32789 f 
One tenure track position, preferably at te Thre 


Assistant Professor level, is available fy tant 
September, 1990, pending approval. The ad Matt 
of specialization is open but a Doctoray non- 
(or ABD with degree nearing Completion) Mas' 
strong commitment to teaching undergraq, scie! 
ates and continued professional developmen to th 
is required. We seek a versatile, brogg, scie! 
educated mathematician who can work cole this” 
gially in a ten-person Department in a liber, OUS!) 
arts setting. The Department offers majors; posit 
mathematics and computer science, is cy. 
rently engaged in a calculus renewal projg  9nce 
(funded by NSF) and is well-equipped wi Fall, 
Macintosh II computers. The teaching loads) Pe al 
8-10 hours per week. Winter Park, a delight COT 
ful city of 40,000, is located in the greaty, third 
Orlando area. To ensure full consideration, "atc 
applications must be complete by 15 pg Un 
1990. Send resume, transcripts and thre empl 
letters of recommendation (at least one d nein 
which must comment on teaching) to: Davi 
Kurtz, Chair. Rollins College is an affirme. 
tive action/equal opportunity employer an. 
women and members of minority groups aft . 
encouraged to apply. 


THE UNIVERSITY OF SCRANTON 
Mathematics Department 


The University of Scranton is a Jesuit Uv. ; 
versity with over 3,500 undergraduates. LA con; | 
Mathematics Department is newly tome T 
from a split in a combined Mathema oi 
ics/Computer Science Department. It hë > 


ences to Mathematics Faculty, Search 
mittee, University of Scranton; Scranton, | , Ser 
18510 or phone (717) 961-7774. sae Work i 
will begin at once and applications V 
considered until all positions have bee 
An AA/EO Employer and Educator. 
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POSITIONS AVAILABLE 
a Url 


E DENISON UNIVERSITY 


Three positions, preferably at the Assis- 
tant Professor level, in the Department of 
Mathematical Sciences. The first position is 
non-tenurable and starts in January 1990. A 
Master's degree in mathematics or computer 
science is required; preference will be given 
to those having a background in computer 
science or holding the Ph.D. Applicants for 
this position can (if they choose) simultane- 
ously be candidates for one of the tenurable 
positions. 

The second position is in computer sci- 
ence and is tenurable with a starting date of 
Fall, 1990. It requires a Ph.D. (in hand or to 
be attained shortly following employment) in 
computer science or in a related field. The 
third position, also tenurable, is in mathe- 
matics (any specialty) and requires a Ph.D. 
(in hand or to be attained shortly following 
employment) in mathematics. It also starts in 
the Fall of 1990. Teaching loads are 5 and 6 
courses per year for computer science and 
mathematics respectively. 

The primary responsibility of both posi- 
tions is teaching; a commitment to quality 
instruction is essential. Some research is 
expected of those in tenurable positions. 
—— Denison University is a liberal arts college of 
N 2,100 students located in a village of 4,000, 

Seven miles from Newark (population 50,000) 
| ànd twenty-five miles east of Columbus. The 
suit ur, Department of Mathematical Sciences offers 
[os Tg B-A. and B.S. degrees in mathematics and 

forme: Computer Science as well as a mathematics- 
them? economics joint B.A. degree. The department 
It he Consists of 10 full-time faculty members. Four 
rS. Petes of the department have advanced 
availabe grees in computer science. 
Every faculty office is equipped with a 
oan UNIX workstation connected to larger 
wit! De oe Over a departmental network. The 
5 will LPS ment operates a classroom/laboratory 
Appl io xd e ?1 IBM-PC equivalents connected 
actual ico. a RE via a StarLAN network and it 
3 indie: arbolie computation facility consist- 
Micros s 3B2/1000 systems and a SUN 
jg refe si t ems 4/280. Computer. The Univer- 
n 0081176045 559 facilis consist of a VAX 
to; ^. Seng resume Ut : t 
reeni Work to Prof ranscripts of graduate 
will “Man, De essor Zaven A. Karian, Chair- 
on fil Denison Ferment of Mathematical Sciences, 
ask three niversity, Granville, OH 43023. Also 
"Seng eis who. know you well to 
application n° letters in support of your 
Your ns least one letter should address 
tion, applies For the non-tenurable posi- 
JTeCeiveq. ^ S Will be reviewed as they are 
tions Sonde LS for the tenurable posi- 
9 made by February 5, 1990; 


*3Pplicati 
E ations beyond this date will be consid- 
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ered until the positions are filled. Denison is 
an Affirmative Action/Equal Opportunity Em- 
ployer; women and minorities are encouraged 
to apply. 


WESTERN WASHINGTON UNIVERSITY. 


Applications are invited for tenure-track and 
visiting positions to begin Fall 1990. Success- 
ful candidates will be expected to be active 
in research, to interact at the research level 
with current department members, and to be 
good teachers with a commitment to both 
undergraduate and graduate education. 

Candidates in the following areas of math- 
ematics are especially sought, although out- 
standing candidates in other areas consistent 
with departmental goals may also be consid- 
ered: dynamical systems, optimization, graph 
theory. A Ph.D. in Mathematics is required. 

Candidates are also sought in mathematics 
education, especially secondary education. 
Responsibilities will include teaching upper 
division mathematics courses and mathemat- 
ics methods courses, and participation in 
the development of an active in-service pro- 
gram. A Ph.D. in Mathematics or Mathematics 
Education is required. Elementary/secondary 
teaching experience is desirable. 

Rank and salary are open, but a sub- 
stantial research record will be required for 
appointments above the Assistant Professor 
level. The normal teaching load for research 
faculty is two courses per quarter. 

Western Washington University is located 
on Bellingham Bay in an area of outstand- 
ing natural beauty within an hour's drive of 
the Seattle and Vancouver, B.C. metropoli- 
tan areas and the Cascade Mountains. The 
department has a strong undergraduate pro- 
gram with a somewhat applied flavor and a 
flourishing Master's program with more than 
twenty students. 

Applications should be sent to Professor 
Thomas T. Read, Chairman, Department of 
Mathematics, Western Washington University, 
Bellingham, WA 98225. - 

Interested candidates should submit a let- 
ter of application, complete transcripts, a vita, 
and three letters of recommendation. Dead- 
line for applications is February 1 1 990; later 
applications will be considered if positions 
remain available. Positions are subject to the 
continuing availability of funds. The University 
is an EO/AA employer. 
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WEST VIRGINIA UNIVERSITY 
EBERLY PROFESSORSHIP IN 
MATHEMATICS 


The Department of Mathematics invites ap- 
plications and nominations for the EBERLY 
PROFESSORSHIP IN MATHEMATICS. Can- 
didates are sought who have outstanding 
scholarly accomplishments, research inter- 
ests which complement current areas of 
concentration in applied analysis or discrete 
mathematics, a record of funded research, 
and a commitment to instruction. The individ- 
ual selected will be expected to provide aca- 
demic leadership with continued excellence 
in these areas. The position will commence 
August 1990. Applications, nominations and 
inquiries should be directed to James Light- 
bourne, Department of Mathematics, West 
Virginia University, Morgantown WV 26506. 
Candidates should submit a letter of appli- 
cation, vita, and names and addresses of 
five references. Applications will be reviewed 
as received and accepted until the position 
is filled. WVU is an affirmative action/equal 
opportunity employer. Qualified women and 
minorities are especially encouraged to apply. 


COLLEGE OF CHARLESTON 
DEPARTMENT OF MATHEMATICS 


Applications are invited for at least 2 tenure- 
track positions at the Assistant Professor level 
beginning August 1990. Candidates must have 
a Ph.D. in one of the mathematical sciences, a 
commitment to undergraduate teaching, and 
potential for continuing research. The normal 
teaching load is 9 hrs/wk for those engaged 
in research. The salary is competitive. Ap- 
plicants should send a vita and have three 
letters of recommendation sent to Willian 
L. Golightly, Chairman, Department of Ma 

ematics, College of Charleston, BS 
SC 29424. The process of evaii 


applications will be considered 1 
sitions are filled. The College of 
is an Affirmative Action/Equal | 
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POSITIONS AVAILABLE 


INDIANA STATE UNIVERSITY 
CHAIRPERSON 
DEPARTMENT OF MATHEMATICS AND 
COMPUTER SCIENCE 


The Department of Mathematics and Com- 
puter Science, Indiana State University, invites 
applications for the position of Chairperson. 
Applicants should have a doctorate in Math- 
ematics or Computer Sclence, a record of 
successful teaching and research, and a 
commitment to promoting research, teach- 
ing, and other scholarly activities. In addition 
applicants should have a potential for admin- 
istering a department with both Mathematics 
and Computer Science degree programs. The 
Computer Science area is undergoing active 
development, so familiarity with Computer 

Science curricular issues is desirable. 

d The Department offers BS and BA de- 
za grees in Mathematics and Computer Science. 
It also offers MS and MA degrees in Math- 
5 ematics and it is developing an MS degree 
X in Computer Science. There are 25 faculty 
positions. The Department has an 8 proces- 
sor Sequent and a VAX minicomputer and a 
microcomputer laboratory. 

Salary and rank are commensurate with 
qualifications and experience. Please send a 
letter of application, vita and three letters of 
recommendation to: 
ste Dr. David Hutchison, Chairperson 

Search Committee 
Department of Mathematics and 
Computer Science 
Indiana State University 
Terre Haute, IN 47809 
Applications received after February 1, 1990 
cannot be guaranteed consideration. Proof 
of U.S. citizenship or eligibility for U.S. em- 
ployment will be required prior to employ- 
ment (Immigration Reform and Control Act of 
1986). indiana State University is an Equal 
Opportunity/Affirmative Action Employer. 
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COLUMBIA UNIVERSITY 
Department of Computer Science 
Lectureships 


Positions as Lecturer or Senior Lecturer will 
be offered to excellent teachers with superior 
research and academic backgrounds. Faculty 
of all ranks in other mathematical disciplines, 
as well as computer science, are encouraged 
to apply for these non-tenured term appoint- 
ments, whose duration will typically be three 
to six years. Pay is comparable to professorial 
levels. 

These lectureships provide an opportunity 
for teacher/scholars with some substantial 
prior computing experience to make a transi- 
tion to computer science. Columbia University 
has an outstanding young research faculty 
and facilities, now working in a five-million 
dollar office and research-laboratory building. 
All of our “lecturer alumni’ are presently in 
good positions at leading universities and 
colleges. 

Lecturers will teach two undergraduate 
courses each semester. They must be able to 
make highly effective presentations to large 
classes. The University has several SUN 4 
computer systems dedicated to instructional 
use. Many terminals for students are in 
dormitories and other convenient locations. 
Knowledge of innovative uses of technology 
for teaching is desirable. 

Send resume and three letters of reference 
by February 15, 1990, if possible, to Lecturer 
Recruiting, Department of Computer Science, 
Columbia: University, New York, New York 
10027. 

Columbia University is an Equal Oppor- 
tunity/Affirmative Action Employer. We are 
interested in receiving applications from qual- 
ified women and minorities. 


UNIVERSITY OF SOUTHERN COLORADO 
DEPARTMENT OF MATHEMATICS 
PUEBLO, CO 81001-4901 


Applications are invited for several tenure- 
track assistant professor positions for Fall 
1990. Doctorate in Mathematics required. Ev- 
idence of commitment to teaching excellence 
necessary. Active research desirable. Send 
letter of application, resume, graduate tran- 
Scripts, and three letters of reference to 
Search and Screen Committee. Evaluation of 
applications will begin 7 February 1990 and 
continue until positions are filled. USC is an 
AA/EO employer. 
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Department of Mathematics — 
Chairperson ' d 
The University of Southern California inyi De 
applications and recommendations for i 
faculty position of Chairperson of GD 
partment of Mathematics (at the ran The 
Professor). The Department has a faculty, c 
about 45 members, representing many arg T 


in pure and applied mathematics, The bi 
sion of Natural Sciences and Mathema Ph.C 
has begun a $50 million Science Initiag, iden 
which is expected to increment the Divisio, Can 
annual budget by about $15 million after} ticul 
years. The opportunities for growth and in al 
hancement of the Department are substan 12! 
The Department offers PhD and masy pect 
degrees in both pure and applied mathem be < 
ics, and a master's degree in statistics (y. inclu 
a PhD program planned). A new Center erna 
Applied Mathematical Sciences, under thes iS $2 
rection of H. T. Banks, has been establis! and. 
and offers an extensive program of visis C 
and seminars. The Department also ha 
large computer-assisted learning centeri 
undergraduates and a statistics laborator; "tY 
Candidates for the position must havei 
outstanding record of research and stk 
arship and must be ready to assume! 
academic leadership and administrative dit 
tion of a broadly-based university depart 
which is in the process of expanding. If int 
ested, send a vita and names of referen 
to: | 
Chair Search Committee 
Department of Mathematics — ^ | 
University of Southern California — : CSU, 
Los Angeles, CA 90089-1119 i 
USC is an Equal Opportunity/Affirmatie — 
tion employer. 
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POSITIONS AVAILABLE 
CALIFORNIA STATE UNIVERSITY, CHICO 
Department of Mathematics and Statistics 
Assistant Professor of Mathematics/ 
Lecturer in Mathematics 


The Department is offering a tenure-track 
position at the Assistant Professor level, and 
one or more one-year fulltime temporary po- 
sitions, for the 1990-91 academic year. A 
ph.D. in Mathematics or Statistics and ev- 
idence of teaching excellence are required. 
Candidates in mathematical statistics are par- 
ticularly encouraged to apply, but candidates 
in all areas will be considered. Faculty teach 
12 hours (units) per semester and are ex- 
pected to strive for excellence in teaching, 
be actively engaged in scholarly activities, 
including research, and contribute to the gov- 
ernance of the Department. The salary range 
is $28,884-$39,924 for an Assistant Professor 
and $28,884-$55,452 for a Lecturer. 

California State University, Chico enrolls 
16,000 students, with thirty fulltime faculty in 
mathematics and statistics. Chico, a commu- 
nity of 60,000, is 90 miles north of Sacra- 
mento. 

Qualified candidates should submit a re- 
Sume, graduate transcripts, supporting doc- 
uments, and at least three letters of rec- 
ommendation, prior to the closing date of 
February 1, 1990, to: 

Thomas A. McCready, Chair 

Department of Mathematics and 
Statistics 

California State University, Chico 

Chico, CA 95929-0525 


| CSU, Chico is an EO/AA/IRCA employer. 
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XAVIER UNIVERSITY 
CINCINNATI, OHIO 


_ Applications are invited for tenure track po- 
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sitions in mathematics/computer science be- 
Rae September 1990. Candidates must 
to ee usa med doctorate and a commitment 
and Gm a variety of undergraduate math 
a dest iene within the framework of 
als i liberal arts institution. The position 
in ues advising majors and assisting 
tinuin x and curriculum revision while con- 
Aale program of scholarly development. 
Ceiveg HA S will be reviewed as they are re- 
are filed. e be accepted until the positions 
letters or end resume, transcripts and three 
Mathers to: D. C. Trunnell, Chair, 
ersity ane & Computer Science, Xavier Uni- 
45297. ~ 00 Victory Pkwy., Cincinnati, Ohio 
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LOUISIANA TECH UNIVERSITY 
DEPARTMENT HEAD 
MATHEMATICS AND STATISTICS 


Louisiana Tech University invites applica- 
tions for Head, Department of Mathematics 
and Statistics. The Department of Chemistry, 
Mathematics and Statistics, and Physics make 
up the School of Science within the College of 
Arts and Sciences. The Department Head has 
responsibility for all facets of departmental 
activity, which include curriculum develop- 
ment, budgeting, recruiting, scheduling, and 
faculty evaluation. As the Department's chief 
administrative officer, he/she will report to 
the Dean of the College through the Director. 
of the School. The Department is comprised 
of approximately twenty-five full-time fac- 
ulty members. Salary is commensurate with 
qualifications. The position will be available 
on/after July 1, 1990. 

Applicants must hold a Ph.D. in Mathemat- 
ics or Statistics, have an established record 
of research and scholarly activity, and be able 
to provide strong academic leadership. 

Although applications will be accepted until 
the position is filled, evaluation of applicants 
will begin immediately following the joint 
meetings in Louisville (a representative will 
be registered at the meeting). Please submit 
application, resume, and three letters of 
reference to: 

Dean 

College of Arts and Sciences 

Louisiana Tech University 

Ruston, LA 71272 
An Affirmative Action/Equal Opportunity Em- 
ployer 


ST. MARY'S COLLEGE 
of California 
Mathematical Sciences 


One tenure-track assist. professorship, be- 
ginning fall 1990. A Ph.D. and a commitment 
to both liberal arts education and continued 
research are expected of candidate to join 
a young, growing department. Computer Sci- 
ence expertise is desirable. St. Mary's is a 
coeducational college of over 3800 students, 
located 10 miles east of Berkeley. Current 
salary range is $28,786-$34,259. 

Send resume and 3 letters of recommen- 
dation, at least 1 of which discusses teaching 
ability, to Charles Hamaker, Chair, Dept. of 
Mathematical Sciences, P.O. Box 3517, St 
Mary’s College, Moraga, CA 94575. Evalu- 
ation of candidates will begin February 12, 
1990, and continue until the position is filled. 
Interviews will be held at the AMS meeting 
in Louisville, KY, January 1990. An EOE/AA 


employer. 


CC-0. In Public Domain. Gurukul Kangri Collection, Harid 


Tros 


UNIVERSITY OF ARIZONA 
DEPARTMENT OF MATHEMATICS 
TUCSON, ARIZONA 85721 


The Mathematics Department at the University 
of Arizona is happy to announce several 
positions which will be available beginning 
Fall 1990. 

Tenure track positions. Excellent research 
record or potential, strong commitment to 
teaching required. Fields should complement 
but not duplicate existing department re- 
search strengths in algebra, computational 
science, differential equations, dynamical sys- 
tems, fluid mechanics, geometry, mathemat- 
ical physics, nonlinear analysis, nonlinear 
optics, number theory, probability and statis- 
tics. 

Postdoctoral fellowships (Research Asso- 
ciate). Applicants with areas of strength in 
applied mathematics, computational science 
and nonlinear optics may qualify for Special 
Center of Excellence Awards. Only candi- 
dates with outstanding research records or 
potential should apply. 

The Mathematics Department will also 
have several visiting positions for next year. 

We encourage early application. Deadline 
date will be February 1, 1990 or whenever 
positions are filled. Women and minority appli- 
cants are especially welcome. Send applica- 
tions (please include Social Security number 
if possible) to 

Department Head 

Department of Mathematics 

University of Arizona 

Tucson, Arizona 85721. 
The University of Arizona is an Equal Oppor- 
tunity/Affirmative Action Employer. 


THE UNIVERSITY OF 
RHODE ISLAND 


Lecturer, Mathematics : 

Teach three courses per semester, per- 
form other duties as assigned by the de- 
partment chair. PhD in Mathematics ( 
completion) required. Preference given | 
plicants who are current and active 
compatible with those of the de 
or two year appointments. Submit ; 
application, vita, and three r rence 
by February 20, 1990 to: : : 
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POSITIONS AVAILABLE 


MISSISSIPPI STATE UNIVERSITY 
Department of Mathematics and Statistics 


Applications are invited for two or more an- 
ticipated tenure-track or visiting positions for 
1990-91. At least one of the positions will 
be in statistics and probably at least at the 
associate professor level. Candidates should 
possess a doctoral degree, demonstrate a 
Strong potential for reseach, and have a com- 
mitment to effective teaching. All areas are 
welcomed but preference will be given to the 
following: for the mathematics position(s), 
applied mathematics, computational mathe- 
matics, and partial differential equations; for 
the statistics position(s), multivariate anal- 
ysis, non-parametric and robust inference, 
categorical analysis, and linear and non-linear 
models. 

The Department offers graduate programs 
leading to the Master of Arts degree (M.A.) 
and the Master of Science degree (M.S.) 
in both mathematics and statistics and the 
Doctor of Philosophy degree (Ph.D.) in mathe- 
matical sciences. Facilities exist for applicants 
with interest in interdisciplinary research ef- 
forts and in particular for applicants with an 
interest in the computational aspects of the 
mathematical sciences. 

Applicants should send a curriculum vi- 
tae and arrange for three letters of recom- 
mendation to be sent to: John R. Gilbert, 
Chairman, Search Committee, Department of 
Mathematics and Statistics, P.O. Drawer MA, 
Mississippi State, MS 39762. The committee 
will begin to review applications on January 
15, 1990, and continue until positions are 
filled. Mississippi State University is an equal 
opportunity/affirmative action employer. 


————————— 


UNIVERSITY OF WYOMING 
Department of Mathematics 


Invites applications for the following positions: 
One tenure-track position at the assistant 
professor level in the area of functional 
analysis, numerical linear algebra, dynamical 
- systems theory, and algebraic/computational 
combinatorics. 
Send resume and direct three letters of 
recommendation to: 
: Professor W. Bridges, Chairman 
- Mathematics Department . ' 
i 3036 University Station 


"first consideration. The Uni- 
yoming is an Equal Opportu- 
Action Employer. . 
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THE VIRGINIA MILITARY INSTITUTE 
Mathematics/Computer Science 


Applications are invited for a tenure-track 
position in the Mathematics and Computer 
Science Department beginning August, 1990. 
The applicant should have a strong interest 
in teaching and participating in the contin- 
ued development of the computer science 
degree program. VMI began offering a B.S. 
in computer science in 1987 and now has 
57 students either as majors or minors. The 
computer science laboratory contains a Data 
General MV/7800 with 20 terminals. VMI also 
has a Burroughs A9 and approximately 200 
IBM PC's for student and faculty use. 

Preference will be given to an applicant 
with a Ph.D. in a computer-related field such 
as Computer Science, Mathematics, Opera- 
tions Research, or Management Information 
Systems. If the degree is not in Computer 
Science, the applicant must have significant 
formal education or experience in Computer 
Science. Duties include teaching both mathe- 
matics and computer science courses. Salary 
and rank are commensurate with degrees, 
qualifications, and experience. 

VMI is a quality undergraduate military col- 
lege of engineering, liberal arts, and science, 
with an enrollment of 1300 students, located 
in an attractive college town. Faculty wear 
uniforms but have no other assigned military 
duties. 

The deadline for applications is March 
1, 1990. Candidates should send resumes 
with at least three references to Thomas 
C. Lominac, Department of Mathematics and 
Computer Science, Virginia Military Institute, 
Lexington, VA 24450 

AA/EEO Employer. 
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POTSDAM COLLEGE 


Mathematics: Potsdam College of the State 
University of New York invites applications 
for two positions, one full-time tenure track, 
one a full-time temporary position in Math- 
ematics commencing September 1, 1990. 
Responsibilities: Teach at most, 12 hours of 
undergraduate and beginning graduate math- 
ematics. Qualifications: Ph.D. in Mathematics 
(any area). Near completion of A.B.D. will 
be considered. Salary: Commensurate. Send 
letter of application, resume, graduate tran- 
Scripts and 3 letters of reference to: Dr. A. 
Spencer, Department of Mathematics, Pots- 
dam College, Potsdam, NY 13676. Application 
review will commence February 1, 1990 and 
continue until the position is filled. Potsdam 
College is committed to Providing opportuni- 
ties for women and minorities and actively 
seeks these candidates. EOE/AA 
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UNIVERSITY OF COLORADO AT Boyl, 7 

INSTRUCTORS-VISITING — — 
ASSISTANT PROFESSOR — ' 

PROGRAM IN APPLIED MATHEMar,. W! 


The University of Colorado at Boulder 5 Applic 
made a substantial commitment to build; 3 visitin 
preeminent program in applied mathemay ful ca 
The program fosters interdisciplinary acti resea 
and exciting opportunities exist for interact currer 
with various centers. “teach 

Applications are invited for instructo; 
visiting assistant professor positions begt candi 
ning in the fall of 1990. Preference Will } sidere 
given to candidates with a research » matics 
phasis in any of the following three arm; Ra 
computational mathematics, Physical appis stanti. 
mathematics, especially fluids and plasma appoir 
or nonlinear phenomena. level. 

The Program, an interdisciplinary efin faculty 
includes faculty in computer science, em We 
neering, mathematics, astrophysical sciens on Be 
as well as other departments, institutes aling na 
centers. the Si 

The University of Colorado has a stritan ar 
institutional commitment to the principle:depart 
diversity in all areas. In that spirit we agram - 
particularly interested in receiving applicatioflouris| 
from a broad spectrum of scholars includatwenty 
women, members of ethnic minorities a| APF 
disabled individuals. Thome 

Applicants should send a current curis Mathe 
lum vitae, reprints, and three letters of Belling 
ommendation to Professor Mark J. Ablof Ine 
Director, Program in Applied Mathemale'?" of c 
Campus Box 426, University of Co 
Boulder, CO 80309-0426. Applications 
due February 1, 1990. Applications for Sma; 
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Tenure track position beginning Se 
1990. Teach 6 undergraduate cou 
academic year. Ph.D. in mathematics, 
matical statistics or equivalent required: 
have commitment to quality teachin ilemic 
scholarship. A one or two semester S2 aite mat 
replacement position may also be on 
Send vita, college transcripts, 3 lees 
ommendation (with at least one com i 
on teaching ability), and if possible: 


K: 
teaching evaluations to James Alcs 


Washington 98447. Applications 
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MATICS 
Applications are invited for tenure-track and 


ulder lt visiting positions to begin Fall 1990. Success- 
building ful candidates will be expected to be active in 
thematig research, to interact at the research level with 
y activit current department members, and to be good 
Interact, teachers. A Ph.D. in Mathematics is required. 
Candidates are especially sought in the 
ructorst following two areas, although outstanding 
NS beg: candidates with other specialties will be con- 
ce willt sidered: (1) Applied mathematics. (2) Mathe- 
arch & matics Education. 
ee ares Rank and salary are open, but a sub- 
‘al applz'stantial research record will be required for 
| plasma appointment above the Assistant Professor 
level. The normal teaching load for research 
ary eff faculty is two courses per quarter. 
nce, em Western Washington University is located 
| scien on Bellingham Bay in an area of outstand- 
itutes ing natural beauty within an hour's drive of 
the Seattle and Vancouver, B.C. metropoli- 
| a statan areas and the Cascade Mountains. The 
rinciple department has a strong undergraduate pro- 
it we aegram with a somewhat applied flavor and a 
plicatioflourishing Master's program with more than 
; includatwenty students. 
rities a, Applications should be sent to Professor 
Thomas T. Read, Chairman, Department of 
nt curriaMathematics, Western Washington University, 
rs of Bellingham, WA 98225. 
Ablow: Interested candidates should submit a let- 
thematater of application, complete transcripts, a vita, 
Colorafd three letters of recommendation. Dead- 
tions alne for applications is February 1, 1990; later 
s for pêPPlications will be considered if positions 
consider! emain available. Positions are subject to the 
continuing availability of funds. The University 
Is an EO/AA employer. 
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urses f 
sg, mailhe Center for Transport Theory and Math- 
ired. MẸMatical Physics at Virginia Tech anticipates 
shing Gi number of Openings for visitors during aca- 
sabbalfemic year 1990-91. Applications in all areas 
avail? 3 Mathematical physics are invited for all 
ors ofr any Parts of the year. There may also 
mmen Ap Possibilities of tenure-track appointments. 
a DL eee May be made at any level, from 
nk, © litas Sctoral up. Please send a curriculum 
com F plans (e a short description of research 
T€ po thre Visiting positions only) and arrange 
sept Kent RUE of recommendation to be 
are PoYtechnic” E: Prof. P. F. Zweifel, Virginia 
IETTMP-215 Nstitute and State University, 
094064. wee Robeson Hall, Blacksburg, VA 
ons Tom Wee USA. VA Tech is an EO/AA em- 
E apply. en and minorities are encouraged 
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UNIVERSITY OF COLORADO AT BOULDER 
FACULTY APPOINTMENTS 
PROGRAM IN APPLIED MATHEMATICS 


The University of Colorado at Boulder has 
made a substantial commitment to building a 
preeminent program in applied mathematics. 
The program fosters interdisciplinary activities 
and exciting opportunities exist for interaction 
with various centers and institutes in the area. 

A number of faculty appointments are an- 
ticipated over the next few years. Preference 
Will be given to candidates at the Assistant 
Professor level with a research emphasis in 
the area of computational mathematics. Ex- 
ceptionally strong candidates at other levels 
will be considered. Other areas of foci in the 
program are nonlinear phenomena and physi- 
cal applied mathematics, especially fluids and 
plasmas. 

Applicants are invited for tenure track 
positions with appointments beginning fall, 
1990. 

The University of Colorado has a strong 
institutional commitment to the principle of 
diversity in all areas. In that spirit we are 
particularly interested in receiving applications 
from a broad spectrum of scholars including 
women, members of ethnic minorities and 
disabled individuals. 

Applicants should send a current curricu- 
lum vitae and selected reprints to Professor 
Mark J. Ablowitz, Director, Program in Applied 
Mathematics, Campus Box 426, University of 
Colorado, Boulder, CO 80309-0426. Appli- 
cations are due by February 1, 1990. Late 
applications will be considered for any po- 
sitions remaining unfilled on April 15, 1990. 
EOE/AA. 


UNIVERSITY OF NORTHERN IOWA 


The Mathematics and Computer Science De- 
partment invites applications for a new tenure- 
track position at the Assistant or Associate 
Professor level from individuals with a strong 
commitment to undergraduate teaching. Qual- 
ifications include a doctorate in an area of 
statistics, demonstrated success in colle- 
giate teaching, and scholarly performance or 
promise. To be assured of full consideration, 
applications must be received by February 
9. For complete announcement, contact Dr. 
David Duncan, Head, Department of Math- 
ematics and Computer Science, University 
of Northern lowa, Cedar Falls, lowa 50614. 
Immigration status of non-U.S. citizens must 
be stated in applications. UNI is an equal 
opportunity educator and employer with a 
comprehensive plan for affirmative action. 
The university specifically invites and encour- 
ages applications from minority persons and 
women. 


, Hari 


ALMA COLLEGE 


The Department of Mathematics and Com- 
puter Science invites applications for a 
tenure-track position beginning Fall, 1990. 
Candidates should enjoy teaching a variety 
of undergraduate mathematics courses in a 
liberal arts environment and working with 
students on independent projects. A Ph.D. in 
Mathematics is required, excellence in teach- 
ing is paramount, and the ability to teach 
some computer science is preferred. 

Located in the center of lower Michigan, 
Alma College is a selective, private college 
known for the quality of its programs in the 
sciences and the liberal arts. Alma is a mem- 
ber of the Undergraduate Science Group, a 
consortium of 50 liberal arts colleges with 
exceptionally strong science programs. The 
Department of Mathematics and Computer 
Science comprises 8 full-time faculty and 
graduates 10 to 20 majors each year. The 
normal teaching load is 6 courses per year; 
faculty development is encouraged. Salaries 
are competitive and fringe benefits are excel- 
lent. 

Applications from women and minorities 
are especially encouraged. Please send a 
cover letter addressing scholarly interests, 
resume, graduate transcript, and three letters 
of recommendation including evaluation of 
teaching ability to 

John Putz 
Department of Mathematics and 
Computer Science 
Alma College 
Alma, Michigan 48801 
by February 2, 1990. Alma College is an 
AA/EO employer. 


OCCIDENTAL COLLEGE 


Occidental College, Los Angeles, California 

90041 has an opening for a full-time regular 

appointment beginning in September 1990. 
Appointment is open to rank. Ph.D. and ex- 
pertise in statistics required. Excellence in 
teaching and quality research is expected. 
Two courses (8 hours per week) per quar 


Occidental is a selective four-year liberal ; 

college. Candicate will ínteract Ocié 
Science students and faculty on 
mutual interest. The college activ 
affirmative action. Applications 
minorities and women are stri 
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POSITIONS AVAILABLE 


GMI ENGINEERING & 
MANAGEMENT INSTITUTE 
FACULTY POSITION IN MATHEMATICS 


The Science and Mathematics Department of 
GMI Engineering & Management Institute is 
Seeking to fill a tenure-track position in math- 
ematics at the level of Assistant Professor. 
Outstanding candidates may be considered 
for appointment at the rank of Associate Pro- 
fessor or the rank of tenured, Full Professor. 

GMI is a highly competitive private col- 

lege whose academic year starts July 1. The 
Mathematics faculty consists of 14 full-time 
members, who offer a wide range of under- 
graduate courses. The feasibility of initiating a 
degree program in mathematics or computer 
science is currently under investigation. 

The minimum requirements for this posi- 
tion include an earned Ph.D. in mathematics 
or a related field and evidence of strong 
research and undergraduate teaching abili- 
ties. Areas of expertise of special interest 
include mathematics applied to engineering 
disciplines, mathematics education, actuarial 
mathematics, and computer applications. 

Please send resume, statement concerning 
current research interests, and three letters 
of reference to: Dr. J. J. Salacuse, Search 
Committee Chair, Science and Mathematics 
Department, GMI Engineering & Management 
Institute, 1700 West Third Avenue, Flint, Michi- 
gan 48504-4898. Applications will be accepted 
until February 1, 1990 or until the position has 
been filled. 

GMI is an Affirmative Action/Equal Oppor- 
tunity Employer. 


UNIVERSITY OF NORTH 
CAROLINA AT CHARLOTTE 
DEPARTMENT OF MATHEMATICS, 
CHARLOTTE, NC 28223 


Two tenure-track and one or more Visiting 
positions at Asst/Assoc/Full Prof. level in 
‘Mathematics and Statistics, and one senior 


_ Assoc/Full Prof. level in Math Education. Rank 


and salary depend on qualifications. A PH.D 
and a serious commitment to teaching and 
esearch are required. Preferred specialties 
Algebra, Analysis, Applied Mathematics, 
ath Education, Statistics, but strong candi- 
| areas are encouraged to apply. 
ossible are lecturer positions (one or 
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WAKE FOREST UNIVERSITY 
The Z. Smith Reynolds 
Professorship in Mathematics 


Wake Forest University announces the es- 
tablishment of a distinguished professorship 
made possible by the Z. Smith Reynolds 
Foundation. The scholar selected to fill this 
position must have an established record of 
recognized scholarship and a commitment to 
teaching and research in a university setting. 
Duties include teaching, continuing a program 
of research, contributing to the intellectual 
life of the Department of Mathematics and 
Computer Science, and fostering the mathe- 
matical growth of gifted undergraduates. The 
position, which. carries both tenure and the 
rank of professor, could be filled as early as 
the fall semester of 1990. 

Wake Forest University is a comprehen- 
sive university with 5000 students, 3500 of 
whom are in the undergraduate college. The 
Department of Mathematics and Computer 
Science has 17 permanent positions, 13 of 
which are in mathematics, and offers majors 
in mathematics and computer science and an 
MA in mathematics. 

Inquiries, nominations, and applications 
should be directed to: 

Professor Richard Carmichael, Chair 

Department of Mathematics and 

Computer Science 

P.O. Box 7311 

Wake Forest University 

Winston-Salem, NC 27109 USA 
Evaluation of applicants will begin in late 
winter and will continue until the position is 
filled. AA/EO employer. 


LLEGUE 


VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


We anticipate making several tenure-track ap- 
pointments at the assistant professor level 
or above beginning with the academic year 
1990-1991. Very strong research potential is 
required for junior-level appointments and a 
demonstrated outstanding record for senior- 
level appointments. A Ph.D. is required. Pri- 
mary areas of interest are algebraic and 
differential geometry, discrete mathematics, 
dynamical systems, and computationally ori- 
ented mathematics. Exceptional candidates in 
other areas will be considered. Applications 
will be accepted until March 15, 1990, or 
until the positions are filled. Applicants should 
send vita and three letters of reference to: 
Chairman, Search Committee, Department of 
Mathematics, Virginia Tech, Blacksburg, VA 
24016-0123. Women and minorities are en- 
couraged to apply. Virginia Tech is an Equal 


-Opportunity/Affirmative Action Employer. 
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UNIVERSITY OF NORTHERN C 


OL 
Senior Position ORA, n 


The Department of Mathematics & Ay 
Statistics is making mathematics EU 3 
reform a major emphasis. In this dd cann 
we have recently received approval k men 
Ph.D. degree in Educational Mathema ame 
This program assumes that mathems ‘each 
content is the pre-eminent concern |- We ai 
veloping educational strategies necessay, in prof 
the improvement of mathematics educaty, Car 

The University is seeking an individua ments 
the Associate/Full Professor level to y classe 
provide leadership in obtaining grants numbe 
the reform of teaching of mathematics ;near f 
individual would be expected to participging to 
the continuing development of the newpthe cu 
in educational mathematics and to mather 
on an active scholarly program. Teat)Colleg 
assignment is negotiable. Loc 

Applicants should possess a Ph.D. innabetwee 
ematics or a closely related field, a hist Offers € 
funded grants especially for research iifaling a 
teaching of mathematics, and a solid rehe stu 
of publications. Send a letter of applicaMidwes 
a candidate statement of U.S. citizens! 8^. tv 
eligibility for U.S. employment, curriculo nti 
tae, and three letters of recommendation dm 
Dr. Don Elliott, Search Committee Chait ill be i 
partment of Mathematics & Applied Stats lease 
University of Northern Colorado, Greeley in, a 
80639. J. Chel 

Initial screening will begin Februa sartha 
1990. Applications will be considered EOE/A/ 
the position is filled. UNC is an AN) 
Employer: This tenured/tenure-track pos— — 
is contingent upon State funding: 
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GOUCHER COLLEGE ; M 
MATHEMATICS AND COMPUTER "Pplicat 


SCIENCE DEPARTMENT ithe / 
df nonii 


Applications are invited for two tenure Sluding 
positions at the Assistant Professor a hereof, 
ginning August, 1990. Qualification” ions. A 
a Ph.D. in mathematics or comput i, 2n Ce 
and a strong commitment to 2M a bs or 
strated excellence in undergraduate tof en 
Responsibilities include a ee E. Ep 
9-10 hrs/wk and continuing Scho? duce letter 
Goucher is a select, private; Mero fiearch c 
liberal arts college located eight ashi ss, Uni 
of Baltimore and is convenient io N 
D.C. The selection process Wi ta ani 
1990. Goucher is an EOE. Send VI 
letters of recommendation to: 

Dr. Joan S. Morrison ENShip | 

Chair of the Mathematics An onl © requir 

Computer Science Depa detorm 8 

Goucher College f 

Towson, MD 21204 
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E OSITIONS AVAILABLE 


LORAY P 


CARTHAGE COLLEGE 

& Apy i 
Educy Carthage will make a tenure-track appoint- 
I5 dires ment to a generalist in mathematics who has 
Oval tan emphasis in statistics or analysis, and 
athema whose primary commitment is undergraduate 
athema teaching. The College also encourages, and 
ern in, will support, research and active engagement 
cessan in professional activities. - : 

ducati, Carthage is experiencing growing enroll- 
ndividg ments and rising test scores in the entering 
jal to classes. The College will need to make a 
grants. number of new faculty appointments in the 
Natics, near future. Carthage seeks someone will- 
Articipazing to participate imaginatively in developing 
ynewpthe curriculum and in shaping the future of 
j to mathematics and the natural sciences at the 
E Tea College. 

Located on the shores of Lake Michigan 
.D.inggbetween Chicago and Milwaukee, Carthage 
a histy Offers easy access to major urban areas. To- 
arch initaling almost 2000 full and part-time students, 
solid UL student body is drawn primarily from the 
appli Midwest but includes students from more 
izensrij an twenty states and a variety of foreign 
rricuy eO untries. 
ndati, Salary and benefits are competitive, based 
| Chair 9” academic credentials and experience; we 
4 sri! be interviewing at the Louisville meetings. 
reale) 9850 Send nominations and applications, 
: With a current curriculum vitae, to Charlotte 
bru Chell, Chair, Department of Mathematics, 


vartha E 

dered Eo ge College, Kenosha, WI 53140-1994. 
ANE E/AA 

an An) 


ick pe 

UNIVERSITY OF CALIFORNIA 
SANTA BARBARA 

Department of Mathematics 


| 


UTER Applications are invited for a ladder-position 
T — f the Assistant Professor level in the area 

ie " nonlinear partial differential equations, in- 
en i pata the numerical and applied aspects 
or int ereof. Salary will depend upon qualifica- 
ns dons. Appointment will be effective July 1, 
ter ae Candidates must possess the Ph.D. de- 
nd ; s 9r equivalent. Strong evidence of com- 
te te^ nitent to teaching and outstanding promise 
ng di research is required. To apply send vita 
arly Band Publication list, and arrange to have 
due eters of recommendation sent to: PDE 
mie earch Committee, Department of Mathemat- 
aa A ga erst of California, Santa Barbara, 
Per 0, 06. Deadline to apply is January 15, 


| UCSB is Me 
five Action an Equal Opportunity/Affirm- 


enshi Employer. Proof of U.S. citi- 
ens cre Ae . (e) Ron 
je ien eligibility for U.S. employment will 
men lefor ed prior to employment (Immigration 
| “mand Control Act of 1986). 
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HOBART AND WILLIAM SMITH COLLEGES 
Department of Mathematics 
and Computer Science 


Assistant Professor, tenure track position 
Starting in September 1990. Salary is com- 
petitive. Applicants should have a Ph.D. in 
computer science or a Ph.D. in mathematics 
and experience in computer science. Duties 
include teaching undergraduate computer sci- 
ence, teaching some mathematics (depending 
on interests and qualifications), and partici- 
pating in the Colleges' Interdisciplinary Gen- 
eral Curriculum. A Strong commitment to 
teaching and promise of continued scholarly 
activity required. Teaching load: two courses 
per trimester. Hobart and William Smith are 
coordinate, four year, liberal arts colleges, 
committed to teaching and interdisciplinary 
Study with a combined enrollment of 1900 
students. Within an hour's drive are three 
major universities: Cornell, Rochester, and 
Syracuse. 

Send detailed resume, three letters of 
recommendation (at least one including com- 
ments on teaching), and undergraduate and 
graduate transcripts (photocopies accept- 
able) to: Prof. David Eck, Department of 
Mathematics and Computer Science, Hobart 
and William Smith Colleges, Geneva, NY 
14456. Evaluation of applications will begin 
January 15, 1990 and will continue until the 
position is filled. Women and minorities are 
encouraged to apply. An Equal Opportu- 
nity/Affirmative Action Employer. 


UNIVERSITY OF PITTSBURGH 
Department of Mathematics and Statistics 


The following positions are expected, subject 
to funding approval: 

1. Specialist in applied mathematics with 
emphasis on scientific computing. 

2. A position in pure mathematics. We 
are interested particularly in algebraic topol- 
ogy, algebra, and analysis, but outstanding 
applicants in any field will be considered. a 

The rank is open on each position. Require- 
ments include outstanding research accom- 
plishment or potential. Excellence in teaching 
is also essential. 

Junior applicants should send a resume 
and arrange to have at least three letters 
of recommendation sent to: Stuart Hastings, 
Department of Mathematics and Statistics, 
University of Pittsburgh, Pittsburgh, PA 15260. 
Senior applicants should write directly to the 

ddress. 
saa lake ay of Pittsburgh is an equal op- 
portunity /affirmative action employer. Women 
and minorities are especially encouraged to 


apply. 
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RICE UNIVERSITY 
Mathematical Sciences Department 
P.O. Box 1892, Houston, Texas 77251 


Applications are invited for a tenure-track 
assistant professor position to start August, 
1989 in energy and environmental applications 
of mathematics. Applicants should demon- 
Strate both breadth of interest and promise 
in research and teaching. We especially in- 
vite applications in numerical linear algebra, 
mathematical programming, and numerical 
solutions of partial differential equations. 

Rice University is a private research uni- 
versity with a long tradition of excellence 
in undergraduate science and engineering 
education. The Mathematical Sciences De- 
partment also hosts an active and expanding 
graduate program, has superb computing fa- 
cilities and ongoing research in Operations 
Research, Computational Mathematical Pro- 
gramming, and Optimal Design and Inverse 
Problems for Partial Differential Equations. 
The department has excellent relations with 
other departments at Rice and the University 
of Houston, with industrial and governmental 
research groups, and is actively involved in 
the Center for Research in Parallel Computa- 
tion which is funded by the NSF Science and 
Technology Centers program. 

Please furnish vita, transcripts, reprints, 
and three letters of recommendation to J. 
E. Dennis, Chair, Staffing Committee. Rice 
University is an Affirmative Action/Equal Op- 
portunity Employer. 


THE UNIVERSITY OF ALABAMA 
MATH FACULTY POSITIONS 


The department expects to fill from two to 
five tenure track positions at the rank of As- 
sistant Professor or possibly at a higher rank 
beginning August 16, 1990. Areas of special 
interest are: algebra, analysis, fluid mechan- 
ics, computational mathematics, differential 
equations, differential geometry, optimization, — ES 
stochastic modeling, and topology. : 
for Assistant Professor shouid have or 
sonably expect to have by August 16, 
a Ph.D. or the equivalent. Excellence 
teaching and research is required. An. 
lished record of research and leac 
one of the areas described above is: 
of applicants for a senior j 
vite applications for visiting p 
and minorities are ticulé 
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POSITIONS AVAILABLE 


TRINITY COLLEGE 
Hartford, CT 


The Department of Mathematics at Trinity 
College invites applications for one tenure- 
track position and for one or more visiting 
positions, which will begin in the academic 
year 1990-91. The normal teaching load is 
five semester courses per year ("3/2"). Rank 
and salary are open, and dependent on 
qualifications. Specialization is also open. 
Requirements for the positions: Ph.D. in 
mathematics, evidence of teaching excellence 
at the undergraduate level, and (for the 
tenure-track job) indications of promise in 
research. 
ok Applicants should send a c.v., three letters 
of reference (at least one of which speaks 
directly to teaching experience), and a state- 
ment of teaching and research interests to 
Search Committee Chair 
Dept. of Mathematics 
Trinity College 
Hartford, CT 06106 
by February 1, 1990. 

Representatives of the department will 
attend the Employment Register at the joint 
Annual Meetings in Louisville in January, 
1990. 

Applicants will be considered for both the 
tenure-track and visiting positions unless they 
specify otherwise. 

Trinity College is an Equal Opportu- 
nity/Affirmative Action employer. Women and 
members of minority groups are especially 
encouraged to apply. 


ALLEGHENY COLLEGE 
| Mathematics Department 
Meadville, PA 16335 


Receiving applications for a tenure-track po- 
‘sition beginning September 1990. Applicants 
should have a Ph.D. in mathematics, com- 
mitments to the teaching of undergraduate 
Students and to continued professional de- 
velopment. Rank and salary are competitive 

= and commensurate with qualifications and ex- 
_ perience. Fringe benefits include TIAA-CREF, 
health and life insurance, full tuition benefits 


applicants will begin January 
til the position is filled. 
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MISSISSIPPI STATE UNIVERSITY 
ADVERTISEMENT 
Position Announcement 
Head, Department of Computer Science 


Mississippi State University invites applica- 
tions and nominations for the position of 
head of the Department of Computer Sci- 
ence. A successful candidate must have (1) 
an earned doctorate in computer science or 
related field, an (2) faculty experience in a 
doctoral granting program. In addition, can- 
didates should have demonstrated leadership 
and a successful record of teaching, research, 
and grant procurement. The appointment will 
be at the rank of professor with a highly 
competitive salary. The anticipated starting 
date is July 1, 1990. 

As one of the 100 largest research univer- 
sities (expenditures) in the country and the 
largest university in the state, MSU offers a 
broad range of undergraduate and graduate 
programs. The Department of Computer Sci- 
ence offers a CSAB-accredited undergraduate 
program and graduate study leading to the 
MCS, MS and PhD degrees. In cooperation 
with electrical engineering, the department 
also offers programs of study leading to the 
BS and MS degrees in computer engineering. 

Screening of candidates will begin Febru- 
ary 15, 1990 and will continue until the 
position is filled. Nominations and applica- 
tions with curriculum vita should be sent 
to: Dr. George S. Rent, Chairperson, Search 
Committee for Head of Computer Science, 
College of Arts and Sciences, P.O. Box AS, 
Mississippi State, MS 39762. MSU is an equal 
opportunity affirmative action employer. 


NORTHWESTERN UNIVERSITY 
MATHEMATICS DEPARTMENT 
2033 Sheridan Road 
Evanston, Illinois 60208-2730 


The Mathematics Department invites applica- 
tions for a tenure-track position at the level 
of Assistant Professor from mathematicians 
with strong research interests. Preference 
Will be given to those areas which com- 
plement the present department strengths. 
Applications should include a curriculum vi- 
tae (including a list of publications) and the 
applicant should have three reference letters 
sent to the Chairman, Personnel Commit- 
tee, Department of Mathematics, Northwest- 
ern University, Evanston, Illinois 60208-2730 
Northwestern University is an Affirmative Ac- 
Fapa Opportunity. employer. Hiring is 
ngent upon eligibili i 
ded Rod gibility to work in the 
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GRAND VALLEY STATE UNIy 


ER 
ALLENDALE, MICHIGA sn — 


N 
Four tenure-track positions are 
the Department of Mathematics ani 
puter Science beginning Fall, 1999, Pra 
specialities are: Math Education, State Pomc 
Computer Science, and Information ¢ tenuri 
tems. Earned doctorate and strong mathi 
ing recommendations are required, M Ru 
include teaching undergraduate and/or s lence 
uate courses, student advising and ha 
sional development. i ity te 
The Grand Valley campuses are loca pe 
in greater Grand Rapids, the second larg, given 
metropolitan area in Michigan, offering applie 
merous cultural and recreational Oppo found 
ties. Cost of living is moderate and qu offers 
of life is high. Send resume and three}! gifted 
ters of recommendation by February | colleg 
Search Committee, Mathematics and Qh cally a 
puter Science Dept., GVSU, Allendak 30 m: 
49401. Applications will be accepted mathe 
positions are filled. GVSU is an EO/AAL tions, | 
‘evalua 
by Jat 
mittee, 
Labore 


THE UNIVERSITY OF 91711- 


NEW MEXICO ANS 
Albuquerque, New Mexico — 59 ind 


Department of Mathematics and Statiss!0 Jar 
firmati 


The Department expects to have four teland ei 
track positions available, beginning in thé candid, 
Semester, 1990. We are particularly | —— 
ested in candidates at the assistant prol? 
level with postdoctoral experience, bU UN 
will consider outstanding applicants © 
levels. Candidates must have a stroi plica 
search record or outstanding potential bm 
commitment to excellence in teaching: tions i 
The Department of Mathematics an consi d 
tistics currently has 40 faculty mers existing 
an active and expanding graduate ing the 
The Department has close research ght mput 
Los Alamos and Sandia National E 8 supp 
ries, and access to major computing ame hi 
Joint appointments with other dep D Ph. 
are possible. E rs S 
Review of applications will bed Kl er 
15, 1990, and will continue until th? ^ "ese: 
are filled. All exceptionally strong and pus 
especially women and minority 3 have Yoals 


oals, 


bers, are urged to apply- pera to: 3hould | 


and three letters of reference nait | D 
Professor Robert Cogburn, 5 | D 
Hiring Committee — statisti’ our 
Dept. of Mathematics & Cc 


ico 

The University of New Me™ e clo, 
Albuquerque, NM 8713" 100! 1, 199, 

THE UNIVERSITY OF NEW an A 
AA/EOE. 
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ERSIry POSITIONS AVAILABLE 
N ar) 
POMONA COLLEGE 
Ee CLAREMONT, CA 91711 
0 


0. Prete, Pomona College invites applications for a 
» Stats tenure track Assistant Professorship in the 
lation $ mathematical sciences beginning in the fall 
‘Ong l& of 1990. The Ph.D. and demonstrated excel- 
Ted. Dj lence in teaching and research are required. 
nd/or % Must have a strong commitment to high qual- 
and pro ity teaching in a variety of undergraduate 
courses and contributing to the mathematical 
are los life of our department. Preference will be 
ond la given to strong candidates in statistics and 
Offering) applied mathematics. Pomona College, the 
| oppox founding member of The Claremont Colleges, 
and qu offers the opportunity to teach intellectually 
d thresj gifted undergraduates in a small liberal arts 
ruary | college while participating in a mathemati- 
and (j cally active intercollegiate community of over 
lendab i 30 mathematicians, with clinics in applied 
septed ¢ mathematics and statistics. Submit applica- 
Q/AAI, tions, including resume, transcripts and letters 
‘evaluating teaching and research capabilities 
by January 31, 1990, to The Search Com- 
mittee, Department of Mathematics, Millikan 
Laboratory, Pomona College, Claremont, CA 
91711-6348. Applicants who will attend the 
AMS January Meeting in Louisville should 
co 09 indicate in their application letter prior 
1StatisstO January 3. Pomona College is an af- 
firmative action/equal opportunity employer 
four tand encourages applications from minority 
g in candidates and women. 


UNIVERSITY OF SOUTH CAROLINA 
Department of Mathematics 


ce, but 
sants E 
| stro, Tem ^m 
ential ^ eons are invited for anticipated tenure- 
hing. hee faculty positions at all ranks. Applica- 
CS andi ons In all areas of mathematics will be 
embets io ed: The Department is building on 
te poi ae research strengths and is increas- 
ch [NA © scope of its program in applied and 
E Heat mathematics. Faculty research 
ng faq oma by excellent departmental library 
jeparffT hg prey Performance computing facilities. 
lnd i E degree or its equivalent is required, 
gin he De appointments will be consistent with 
a posh res onis commitment to excellence 
cantate anis and teaching at the undergradu- 
vp 4 su graduate levels. A resume, containing 
JO eg Summary of research accomplishments and 


ve Jo 
yee E and four letters of recommendation 
t 10, Ould be sent to: 


P ] 
cha! | Be Colin Bennett, Chairman 
E UE SAHIment of Mathematics 
tist hiversity of South Carolina 


C0 The (2 Umbia, South Carolina 29208 
l! closing date for a licati is J a 
cO B. 1999 : or applications is January 
Xl IV 9 University of South Carolina 
er, 


Smploy ‘mative Action/Equal Opportunity 
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CITY COLLEGE OF CUNY 


The Department of Mathematics anticipates 
making one or more tenure track appoint- 
ments beginning Fall 1990 at the Assis- 
tant or Associate Professor level depending 
upon qualifications. Significant achievements 
Or outstanding potential in research and evi- 
dence of excellence in teaching are required. 
Preference will be given to candidates with at 
least one year of postdoctoral experience. 
Applications are especially invited in fields 
targeted by the department for development. 
These include combinatorics, mathematics of 
computation, modeling, and applied mathe- 
matics. Successful candidates will be encour- 
aged to interact with active doctoral programs 
in the sciences, engineering, and computer 
science. Exceptional candidates in other ar- 
eas will also be considered. Women and 
minority candidates are Particularly encour- 
aged to apply. 
The closing date for applications is Febru- 
ary 1, 1990 but applications will be consid- 
ered until the position(s) are filled. Applicants 
should send a resume, including a brief de- 
scription of current research interests, and 
have three letters of reference sent to: 
Professor Jack Barshay, Chairman 
Department of Mathematics 
The City College of CUNY 
Convent Ave. at 138th Street 
New York, New York 10031 

An AA/EEO Employer M/F/H/V 


ROLLINS COLLEGE 
Department of Mathematical Sciences 
Winter Park, FL 32789 


At least one and perhaps two visiting posi- 
tions are available for September, 1990. The 
approved position is a two-year appointment 
with renewal possible and the other is a 
one-year sabbatical replacement. The area of 
specialization is open. A Doctorate or ABD is 
preferred, but a masters with teaching experi- 
ence will be considered. A strong commitment 
to teaching undergraduates is required. The 
Department offers majors in mathematics and 
computer science, is currently engaged in 
a calculus renewal project (funded by NSF) 
and is well-equipped with Macintosh Il com- 
puters. The teaching load is 8-10 hours per 
week. Winter Park, a delightful city of 40,000, 
is located in the greater Orlando area. To 
ensure full consideration, applications must 
be complete by 15 Feb 1990. Send resume, 
transcripts and three letters of recommenda- 
tion (at least one of which must comment 
on teaching) to: David Kurtz, Chair. Rollins 
College is an affirmative action/equal oppor- 
tunity employer and women and members of 
minority groups are encouraged to apply. 


RN eal 


DARTMOUTH COLLEGE 
John Wesley Young 
Research Instructorship 


The John Wesley Young Research Instructor- 
ship is a two year post-doctoral appointment 
for promising new or recent PhD's whose re- 
search interests overlap a department mem- 
ber's. Current departmental interests include 
areas in algebra, analysis, algebraic geome- 
try, combinatorics, computer science, differ- 
ential geometry, logic and set theory, number 
theory, probability and topology. Teaching 
duties of four ten-week courses spread over 
two or three quarters typically include at least 
one course in the instructor's specialty and 
include elementary, advanced and (at instruc- 
tor's opinion) graduate courses. Nine-month 
salary of $31,000 supplemented by sum- 
mer (resident) research stipend of $6,889 
(two-ninths). Send letter of application, re- 
sume, graduate transcript, thesis abstract, 
description of other research activities and 
interests if appropriate, and 3 or prefer- 
ably 4 letters of recommendation (at least 
one should discuss teaching) to Richard E. 
Williamson (Recruiting), Department of Math 
and CS, Bradley Hall, Hanover, NH, 03755. 
Applications received by Jan. 15 receive first 
consideration; applications will be accepted. 
until position is filled. Dartmouth College is 
committed to affirmative action and strongly 
encourages applications from minorities and 
women. EOE/AA. 


UNIVERSITY OF CALIFORNIA 
LOS ANGELES 
Department of Mathematics 


REGULAR POSITIONS IN 
PURE AND APPLIED MATHEMATICS 
Four to six regular positions in pure and 
applied mathematics. Areas of specific inter- 
est include logic; algebra, algebraic geometry, 
number theory and combinatorics; geometry 
and topology; analysis, functional analysis, 
mathematical physics and dynamical sys- 
tems; probability, statistics and game theory; — 
linear and non-linear differential equations; 
applied mathematics, numerical analysis a - 
mathematical computer science. Very 
promise in research and teaching re 
Positions initially budgeted at the 
professor level. Sufficiently out ling ca 
dates at higher levels will also be consid 
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POSITIONS AVAILABLE 


UNIVERSITY OF MANITOBA 
Department of Mathematics and Astronomy 


invites applications for two tenure-track ap- 
pointments at the Assistant Professor level, 
effective July 1, 1990. Salary commensurate 
with qualifications and experience. Ph.D. com- 
pleted or near completion required. Applicants 
must have proven ability or demonstrated po- 
tential for both research and teaching. The 
Department is primarily interested in adding 
to its expertise in analysis, but it also has an 
interest in the fields of differential geometry, 
discrete mathematics, foundations, number 
theory, algebraic topology. The successful 
candidates will be expected to teach classes 
at both the undergraduate and graduate lev- 
els. 

Both women and men are encouraged to 
apply. In accordance with Canadian immi- 
gration requirements priority will be given to 
Canadian citizens or permanent residents. 

Applicants should send a curriculum vitae 
to the address below. In addition 3 refer- 
ees should be requested to send letters 
of reference directly to: PROFESSOR LYNN 

BATTEN, HEAD, DEPARTMENT OF MATH- 
EMATICS AND ASTRONOMY, UNIVERSITY 
OF MANITOBA, WINNIPEG, MANITOBA, R3T 
2N2. 

The deadline for applications is FEBRUARY 
16, 1990. 


THE UNIVERSITY OF 
ALABAMA AT BIRMINGHAM 
DEPARTMENT OF MATHEMATICS 


Applications are invited for one or more antici- 
pated tenure or tenure-track positions. Prefer- 
ence will be given to strong candidates whose 
research interests are compatible with those 
of our current faculty; this includes numeri- 
cal PDE/Scientific computation, mathematical 
physics, partial differential equations, nonlin- 
ear analysis, dynamical systems, including 
topological dynamics, and differential geom- 
etry. Faculty members have access to the 
Alabama Super Computer (using a Sun Sta- 
tion and a T-1 line to a Cray X-MP/24). Rank 
and salary will be subject to qualifications, 
but applicants for senior positions must have 
demonstrated excellence in research, while 
applicants for junior positions must exhibit 
the promise of excellence. Send as soon as 
possible a curriculum vita, selected reprints, 
and three letters of reference (candidates 
for senior positions may choose to submit a 


JAB is an Affirmative Action/Equal 
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DARTMOUTH COLLEGE 


Senior Position in Mathematics. Associate 
or Full Professor position available beginning 
in 1990-91. Candidates should have estab- 
lished and recognized research program, 
proven ability to attract external research 
support, and interest in building and lead- 
ing a strong research group. Appointee will 
participate in the recruitment for several ju- 
nior positions. Proven record of excellence 
in teaching at both the undergraduate and 
graduate levels and commitment to profes- 
sional interaction with faculty and Ph.D. stu- 
dents required. Applications are welcome in 
all fields of mathematics. Department has 
special interests in algebra, combinatorics, 
geometry/topology, and probability /statistics. 
Dartmouth provides grants to new faculty 
members for research-related expenses, a 
generous sabbatical program, and moderate 
teaching loads. The review of applications 
will begin on January 1, 1990. Send a letter 
of application, a curriculum vitae, the names 
of four people who have agreed to write 
letters of recommendation, and a description 
of research interests to: Mathematics Se- 
nior Search Committee Chair, Department of 
Mathematics and Computer Science, Bradley 
Hall, Dartmouth College, Hanover, NH 03755. 
Dartmouth is firmly committed to Affirmative 
Action and strongly encourages applications 
from minorities and women. 


CALIFORNIA STATE UNIVERSITY 
SAN BERNARDINO 
DEPARTMENT OF MATHEMATICS 


Applications are being accepted for the posi- 
tion of Assistant Professor or Associate Pro- 
fessor (tenure-track); a Ph.D. in mathematics 
or mathematics education with at least a 
bachelor's degree in mathematics is required. 
Successful candidates will be expected to 
teach twelve hours per week, participate 
in scholarly activities, and help implement 
a new MAT program. Current salary range 
is $28,884-$50,472 dependent upon qualifi- 
cations and experience. Applicants should 
submit a letter of application, vita, three let- 
ters of recommendation and all transcripts. 
Applications received after February 1, 1990, 
cannot be guaranteed consideration. Materi- 
als should be sent to: 

Dr. John Sarli 

Chair, Department of Mathematics 

California State University 

5500 University Parkway 

San Bernardino, California 92407 
AN EQUAL OPPORTUNITY/AFFIRMATIVE 
ACTION, SECTION 504, TITLE IX EMPLOYER 
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UNIVERSITY OF CALIFORNIA, RIVER 
TEMPORARY AND VISITING ` 
APPOINTMENTS 
IN MATHEMATICS AND 
COMPUTER SCIENCE 


— 
De pe 


Subject to final budgetary approval 
partment of Mathematics and Comp 
ence anticipates being able to mak 
one-year temporary and/or visitin 
ments for 1990-91. Depending on per Hie 
assigned and the qualifications of candida in flu 
the rank will be that of Lecturer or Visi putat 
Assistant Professor. Salaries are competi, for e 
All areas of expertise will be considere; resea 
commitment to excellent teaching and insy — Th 
tional experience are required. Succes the m 
candidates will be expected to have the Py) Analy 
in hand at the time of appointment. Ming and 1 
and women candidates are particularly ug Oklah 
to apply. Founc 
Applications consisting of a curriculumg — Ap 

a statement of interests, and three letter! Plicati 
reference should be submitted by Apri letters 
1990 to ensure consideration and shoul) Chair, 
addressed to: Depar 
Professor Albert R. Stralka | Oklah 
Chair, Department of Mathematics Eod 


the p 


Uter The | 
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and Computer Science t ie 
University of California, Riverside Bes 


Riverside, CA 92521 
UCR is an equal opportunity/Aff 
tion employer. 
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UNIVERSITY OF CALIFORNIA 

AT RIVERSIDE Applic: 

Faculty Position in Mathematics "positio 

(or hi 


Applications and nominations are invited! 1650 
tenured or tenure track position in Ge gree, í 
Analysis beginning July 1, 1990 or late! and pc 
position is open as to rank; candidale® | candid 
levels and in all areas of geometric E With p 
will be considered. Demonstrated ge ¿compa 
in research and teachng is required 8 Duties 
bility pool for this position will consis a 1 Credit | 
candidates for whom we receive 4 í í Sal a 
of publications and three DOE D Slary 
mendation by January 22, 1990: Tid palne 
criteria of the University of Calle g hos, 
mine salary and rank. Candidate pii erer, vi 
send a curriculum vita, a list of Padi [Comm 
and the names of at least three refe E T 
Professor Bun Wong, Chair ommiff423, N 
Geometric Analysis Hiring E f 

Department of Mathematics 
Computer Science be acc 
University of California i 
Riverside, California 9252 pirmai Actiony 
University of California is an i ' 
tion/Equal Opportunity Employ?" 
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VERSI POSITIONS AVAILABLE 
IG ` ee 
THE UNIVERSITY OF OKLAHOMA 
Applied Non-Linear Analysis 
Applied Mathematics 
Position (CAPS) Related 
al, the p 


Nputer§ The University of Oklahoma seeks a (tenure 
ke see track) Assistant Professor (or higher) with a 
9 appo: speciality in Applied Non-Linear Analysis. A 
the du Ph.D. in Mathematics is required. Expertise 
candida; in fluid dynamics and numerical and com- 
Or Visų putational experience are desirable. Potential 
Ompetij for excellence in mathematics teaching and 
sidered. research is required. Competitive Salary. 
indinsty ^ This position is expected to contribute to 
Success, the mathematical support of the Center for the 
e the Pi) Analysis and Prediction of Storms, A Science 
it. Mi; and Technology Center at the University of 
larlyug Oklahoma funded by the National Science 
Foundation. 
icuums Applicants should send a letter of ap- 
e letters! plication, a complete vita, and have three 
ny Api, letters of reference sent to: Andy R. Magid, 
shouli Chair, Applied Analysis Search Committee, 
Department of Mathematics, University of 
Oklahoma, 601 Elm, Room 423, Norman, 
natics Oklahoma 73019-0315. Closing date for ap- 
plications is December 20, 1989 and every 
two weeks thereafter until the position is 
filled. The University of Oklahoma is an Equal 
mative! Opportunity/Affirmative Action Employer. 
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THE UNIVERSITY OF OKLAHOMA 
NIA Department of Mathematics 
; Applications are invited for one or more 
atics 


Positions at the Assistant Professor level 
nvitedl (or higher) in Mathematics beginning Fall 

41990. Candidates must have a Ph.D. de- 
(19 €6, demonstrated excellence in research, 
gand Potential for high-quality teaching. Strong 
ea E eros in all areas will be considered, 
exctl com Preference given to research interests 
; Te patible with those of our current faculty. 


ist of uties include research, normally teaching six 
j 


: i: MN hours per semester, and Departmental 


of t i University service appropriate to rank. 
estet aar and rank will be commensurate with 
ja be "Cations and experience. There may also 
Nae th Visiting positions. Applicants should send 
i lici! e eir vita and have at least three letters of ref- 
n. pete Sent to Dr. Ruediger Landes, Search 
e EUM Chair, Department of Mathemat- 
rif423 PLU of Oklahoma, 601 Elm, Room 
0 orea Orman, Oklahoma 73019-0315. Initial 
an ben a begins December 15, 1989 and 
be e * Weeks thereafter. Applications will 
The Une ed until the position(s) are filled. 
i Action/e 5Ity Of Oklahoma is an Affirmative 
rma | n/Equal Opportunity Employer. 
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UNIVERSITY OF CALIFORNIA 
MATHEMATICS DEPARTMENT 
SANTA CRUZ, CA 95064 


The Mathematics Department at the Univer- 
sity of California, Santa Cruz expects to have 
several visiting positions available during the 
academic year 1989-90 and invites appli- 
cations from qualified mathematicians in all 
fields. Appointments will be made as Visiting 
Assistant, Associate or Full Professor, as ap- 
propriate. Visitors will be expected to teach, 
pursue their research, and perform some de- 
partment or university service. Such positions 
are available for periods ranging from one 
quarter to the full academic year, with a possi- 
ble extension to a second year. There is also 
a possibility that visitors will be able to stay 
on to do summer school teaching following 
the academic year. Preference will be given 
to those who can teach for the entire aca- 
demic year. Applicants must hold the Ph.D. in 
Mathematics. University teaching experience 
desired. Applicants should send vitae, three 
letters of reference speaking of the appli- 
cant's teaching and research experience to: 
Recruiting Committee, Mathematics Depart- 
ment, University of California, Santa Cruz, 
CA 95064. Closing Date: February 1, 1990. 
Please refer to #T89-14 in your reply. UCSC 
is a SAA/EOP/IRCA/EOE/AA employer. 


THE UNIVERSITY OF WEST FLORIDA 


Applications are invited for three tenure-track 
positions beginning Fall, 1990. Two positions 
are at the assistant professor rank, one will 
be at the associate or assistant professor 
rank. The Ph.D. is required for all positions. 
Areas of specialization needed are applied 
mathematics (computational mathematics and 
applications and/or operations research) and 
statistics (applied statistics, statistical qual- 
ity control and/or operations research). One 
position is reserved for a candidate with ex- 
pertise in operations research. A record of 
excellent teaching and research is required 
for the associate professor rank. Applications 
from minorities and women are especially en- 
couraged. Duties normally consist of teaching 
three courses per semester (9-10 hours), 
advising, research, and service. Persons in- 
terested in applying for one of these positions 
should send a vita and arrange for three let- 
ters of reference to Dr. Shawky E. Shamma, 
Chairman, Search Committee, Department of 
Mathematics and Statistics, The University of 
West Florida, Pensacola, FL 32514. Screening 
begins February 1, 1990. à 

An affirmative action/equal opportunity em- 


ployer. 
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UNIVERSITY OF CENTRAL FLORIDA 
Department of Mathematics 


Applications are invited for at least five 
tenured track and visiting positions at As- 
Sociate, Assistant Professor or instructor 
level beginning in August 1990. Ph.D. degree 
with strong research potential or experience 
and dedication to teaching required for ap- 
pointment at Associate or Assistant Professor 
level. Candidate with substantial completion of 
Ph.D. requirements will be considered for the 
instructor level. The positions are unrestricted 
as to area of specialization within mathemat- 
ical sciences. For one of the tenured track 
positions preference will be given to those 
with research interests in numerical analysis, 
computational mathematics or related applied 
fields. Candidate should send a detailed re- 
sume and arrange to have at least three 
letters of recommendation and a transcript 
sent to: Dr. Lokenath Debnath, Department of 
Mathematics, University of Central Florida, Or- 
lando, Florida 32816, postmarked by February 
2, 1990. Some Search Committee members 
will be available at the Louisville meeting in 
January 1990 for an interview. The Univer- 
sity is an equal opportunity affirmative action 
employer. As an agency of the State of 
Florida, UCF makes all application materials 
and selection procedures available for public 
review. 


WEST VIRGINIA UNIVERSITY 
Department of Mathematics 


The Department of Mathematics intends to 
make several faculty appointments that will 
commence August 1990. Appointments are 
expected to be made at the Assistant or 
Associate rank. Candidates are expected to 
have a PhD in mathematics or equivalent with 
a strong record or demonstrated potential in 
both research and teaching. Preference will be 
given to applicants whose research interests 
complement those currently in the Depart- 
ment in algebra, analysis, applied or numer- 
ical analysis, discrete mathematics. Normal 
responsibilities include research and a two 
course teaching assignment per semester at 
the graduate or undergraduate level. Appli- 
cations and inquiries should be directed to. 
James Lightbourne, Department of Mathe- 
matics, West Virginia University, Morgantown, 
WV 26506. Applicants should submit a vita 
and have three letters of reference sent (se- - 
nior applicants may choose to submit nam 
of references). Applications will be reviewed. 
beginning January 15, 1990. WVU is an af- 
firmative action/equal opportunity employer. 
Qualified women and minorities are especially — 
encouraged to apply. ute 
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POSITIONS AVAILABLE 


MURRAY STATE UNIVERSITY 
Department of Mathematics & Statistics 


Applications are invited for tenure-track po- 
sitions at the Assistant/Associate Professor 
level beginning August 1990. Preference will 
be given the applicants in statistics, numeri- 
cal analysis, and mathematics education, but 
candidates in all areas of mathematics will be 
considered. 

Responsibilities will include a maximum 
three course teaching load of a wide variety 
of undergraduate and graduate level courses, 
continuing research/scholarly activities, and 
university/departmental service. A Ph.D. in 
mathematics or statistics is required or ex- 
pected before the starting date. Salary will be 
competitive. Screening will begin February 1, 
1990 and continue until positions are filled. 

Applicants who are not U.S. citizens must 
provide their visa status and any other in- 
formation relevant to their ability to accept 
employment. Send letter of application with 
vita, graduate transcript or list of courses, 
and direct three letters of recommendation to: 

Screening Committee 
Department of Mathematics & Statistics 
Murray State University 
Murray, Ky. 42071 
MSU is an EO/AA employer. 


AUBURN UNIVERSITY 
DEPARTMENT OF ALGEBRA, 
COMBINATORICS AND ANALYSIS 


The department expects to make two tenure- 
track appointments at the rank of assistant 
professor beginning September 1990. One 
position is in any area of probability theory. 
One position is in combinatorics with prefer- 
ence given to candidates in coding theory or 
cryptography. 

Some temporary one-year appointments 
at the rank of assistant professor are also 
expected for September 1990. For these, 
research interests compatible with current 
faculty in algebra, analysis, combinatorics, 
differential equations, linear algebra or prob- 
ability desired. 

Excellence required in both teaching and 


sent to James Wall, 120 Math 
urn Uni ersity, AL 36849-5307. 


IS AN EQUAL 
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UTAH STATE UNIVERSITY : 
Department of Mathematics and Statistics 


Applications and nominations are invited for 
tenured or tenure-track positions in mathe- 
matics and statistics beginning September, 
1990. Applications in all areas and at all ranks 
will be considered. 

Excellence in research and a demonstrated 
commitment to both graduate and undergrad- 
uate teaching are sought. Successful appli- 
cants in applicable areas will be expected 
to interact with the mathematics, statistics 
and applied science faculty at USU. The abil- 
ity to provide broad scholarly leadership is 
essential for senior-level applicants. 

Utah State University, located in the 
Wasatch Range of the Rocky Mountains, 
offers competitive salaries and excellent med- 
ical, retirement and professional benefits. 

Applications, including resume and three 
letters of reference, should be submitted to: 
Search. Committee, Department of Mathe- 
matics and Statistics, Utah State University, 
Logan, UT 84322-3900. Preference will be 
given to applications completed by January 
31, 1990, but all will be considered until 
available positions are filled. 

Utah State University is an equal opportu- 
nity/affirmative action employer. 


CASE WESTERN RESERVE UNIVERSITY 
DEPARTMENT OF MATHEMATICS AND 
STATISTICS 


Tenure-track, possibly senior, positions antic- 
ipated to beging August 15, 1990. Outstand- 
ing research record and/or proven research 
potential and teaching excellence required. 
Preferred areas: Statistics and Probability. 
The recently established CWRU Center for 
Stochastic and Chaotic Processes in Sci- 
ence and Technology will provide an es- 
pecially friendly environment for probabilists 
doing theoretical research motivated by seri- 
ous applications. Interacting particle systems, 
Stochastic ‘control, population genetics, ran- 
dom media and infinite dimensional stochastic 
processes (Malliavin calculus and stochas- 
tic P.D.E.) are good examples here. The 
Statisticians are expected to work within an 
autonomous Applied Statistics unit. Women 
and minority groups candidates are especially 
encouraged to apply. Visiting positions also 
Possible. Send vita plus three letters of rec- 
ommendation to Professor W. A. Woyczynski 
Chairman, Department of Mathematics’ and 
Statistics. Case Western Reserve University 
Cleveland, OH 44106. 


An affirmative action equal opportunity 
employers. 
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Applications and nominations are 
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tenured or tenure-track positions in hops! 
partial differential equations and/or s 
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ical systems, beginning September ; 
Applications for all ranks will be consid Sever 
Excellence in research and a demons? some 
commitment to both graduate and unde, Wer 
uate teaching are required. Successtu E pc ; 
cants will be expected to interact Who i 
applied science faculty at USU, as well of exi 
colleagues in mathematics and statistics, ment t 
ability to provide broad scholarly leaders; prefer 
is essential for senior-level applicants, interes 
Utah State University, located in prent f 
Wasatch Range of the Rocky Montains, ofe prefer: 
competitive salaries and excellent medical; interes 
tirement and professional benefits. resear 
Applications, including resume and th review 
letters of reference, should be submi until tr 
to: Michael P. Windham, Search Commit 1990— 
Department of Mathematics and Statis materi: 
Utah State University, Logan, UT &kgiletters 
3900. Preference will be given to applicat; letter 
completed by January 31, 1990, but all vill Head, 
considered until available positions are fie WeSt N 
Utah State University is an equal oppiMO 65 
nity/affirmative action employer. 
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UNIVERSITY OF CALIFORNIA 
SANTA CRUZ 


The Mathematics Department at the U 

sity of California, Santa Cruz is recruiting A sista 
position in nonlinear analysis /differentil ü 
ometry, at either the Assistant (tenure matics 
Associate or Full Professor (tenured) ; ability a 


$48,500-$69,400 (Full Prof.), effective i; Jesearci 
1990. The teaching load is a, Subn 
courses per year. Minimal qualite vitae, g 
Ph.D. or equivalent in math. Cano ange fc 
the ten ected to MF east on 

ure level are exp rd aotenn 
exceptionally strong research en dat ou ntia 
as a solid teaching record. Can albo {ACE 
the untenured level should demos gd i 
potential for such. Applicants Sron j D 
vita, including teaching and resear p 0. Pu 
(indicating at which level you comTÁ ^^ Ha 
considered), and four letters of " Matte A pplican 
tion to: Recruitment Committee: Snia, Swill be ce 
Department, University of cal Febre enc. 
Cruz, CA 95064. Closing DRE rue 
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1, 1990. Please refer to d 
reply. Applications from women Co d 
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SOUTHWEST MISSOURI 


invited; STATE UNIVERSITY 
L Nonlin Department of Mathematics 
OF dy. 


ber, 1% Several tenure track positions and possibly 
NSidera some visiting positions in Mathematics and 
lOnsts statistics are available beginning August 20, 
UNdergs 4990. Rank and Salary will be commensurate 
Ssful àp with qualifications. Applicants must have a 
t witht PhD in Mathematics or Statistics, evidence 
aS Weliof excellence in teaching, and a commit- 
tistics.) ment to continued research. For all positions 
leaders; preference given to applicants with research 
nts. interests compatible with those of the cur- 
Id in trent faculty and for at least one position 
ains, ofe preference given to applicants with research 
nedicaly interest in algebra. Duties include teaching, 
research, and service. Applications will be 
and (reviewed as received and will be accepted 
submis until the positions are filled or until April 1, 
Sommi 1990—the final deadline for all application 
Stai; Materials. Send application (resume, three 
JT &&letters of reference, graduate transcripts, and 
pplicai;a letter of interest) to: Dr. M. Michael Awad, 
tall witHead, Department of Mathematics, South- 
-arefig West Missouri State University, Springfield, 
jl oppi MO 65804-0094. AA/EOE. 
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l PURDUE UNIVERSITY CALUMET 
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he E HAMMOND, IN 46323 

uiting, 

Vni Assistant Professor, tenure-track position, 

ure té ^ ugust 1990. Requirements: Ph.D. in math- 

red) B ns Or statistics; demonstrated teaching 

JM y and research potential; U.S. Citizenship 
pi, _ ermanent Residency. Responsibilities: 
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Submit a letter of application, a curriculum 
didal E Sade School transcripts. Also ar- 
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e ash One Of which addresses your research 
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UNIVERSITY OF CALIFORNIA 
AT RIVERSIDE 
Faculty Position in Mathematics 


Applications and nominations are invited for a 
tenured or tenure track position in Algebraic 
Geometry or Commutative Algebra beginning 
July 1, 1990 or later. The position is open 
as to rank; candidates at all levels and in all 
areas of algebraic geometry and commutative 
algebra will be considered. Demonstrated ex- 
cellence in research and teaching is required. 
The eligibility pool for this position will consist 
of those candidates for whom we receive a 
vita, a list of publications and three letters of 
recommendation by January 22, 1990. Estab- 
lished criteria of the University of California 
determine salary and rank. Candidates should 
send a curriculum vita, a list of publications 
and the names of at least three references to 

Professor Richard Block, Chair 

Algebraic Geometry/Commutative 

Algebra 
Hiring Committee 
Department of Mathematics and 
Computer Science 

University of California 

Riverside, California 92521 
University of California is an Affirmative Ac- 
tion/Equal Opportunity Employer. 


UNIVERSITY OF MARYLAND 
BALTIMORE COUNTY 


The Department of Mathematics and Statis- 
tics at the University of Maryland Baltimore 
County has been authorized to recruit for 
three positions for the fall of 1990. At least 
one of these will be at the senior level 
and one of these will be in Statistics. The 
department has strengths in control theory 
and optimization, ordinary and partial differ- 
ential equations and mathematical modeling, 
numerical analysis and scientific computing, 


* as well as probability theory and statistics, 


and seeks strong applicants in these or 
any other related field. Interested candidates 
should send a curriculum vita, list of pub- 
lications, and three letters of reference to 
James M. Greenberg, Chairman, Department 
of Mathematics and Statistics, University of 
Maryland Baltimore, County, Baltimore, MD 
21228. Applicants will be considered until a 
suitable candidate is found. THE UNIVER- 
SITY IS AN EQUAL OPPORTUNITY EM- 
PLOYER AND SPECIFICALLY INVITES AP- 
PLICATIONS FROM WOMEN, MINORITIES, 
AND DISABLED PERSONS. 
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JOHNS HOPKINS UNIVERSITY 


The Mathematical Sciences Department in- 
vites applications for the 1990-91 
ELIEZER NADDOR POSTDOCTORAL FEL- 
LOWSHIP. 
The Fellow is to be an outstanding grad- 
uating doctoral student in mathematics, sta- 
tistics, or operations research, who plans 
an academic research center. The fellow- 
ship provides a $29,000 stipend plus fringe 
benefits, to fully support 12 months of post- 
doctoral study at the department in an area of 
interest to some department faculty member, 
free from teaching and administrative duties. 
Selection is made without discrimination on 
the basis of race, color, religion, sex, or 
national origin. Applicants should provide a 
current vita, a letter describing career aspira- 
tions and a research plan for the fellowship 
year, and transcripts, and should arrange for 
three letters of recommendation to be sent, 
by February 28, 1990, to: 
Professor John C. Wierman, Chairman 
Mathematical Sciences Department 
220 Maryland Hall 
The Johns Hopkins University 
Baltimore, Maryland 21218 

EOE/AA 


WESTERN CAROLINA UNIVERSITY 


Nominations and applications are invited for 
the position of Head, Department of Mathe- 
matics and Computer Science. The depart- 
ment has eighteen full time faculty members 
and offers programs leading to the B.S., 
B.S. Ed., M.S., and M.A. Ed. degrees with 
majors in mathematics, and the B.S. degree 
with a major in computer science. Western 
Carolina University has an enrollment of 6200. 
and is a member of the University of North. 
Carolina system. The successful candidate 
should have a terminal degree, a sustained — 
record of quality teaching, research, and ser- 
vice, and an interest in both undergraduate 
and graduate program development, as well 
as administrative experience and/or potential. 
Applicants should send a resume, gradu- 


is an Equal Opportunity 
Employer. Closing date 
tions is March 1, 1990. 


Digitized by Arya «dlassiBedidkdyextisg eM S. Gangotri 


POSITIONS AVAILABLE 


UNIVERSITY OF CALIFORNIA 
SANTA BARBARA 
DEPARTMENT OF MATHEMATICS 


Applications are invited for the KY FAN 
ASSISTANT PROFESSORSHIP. The Ky Fan 
assistant professorship is a special two- 
year non-renewable position which carries 
a research stipend. Appointment is effective 
July 1, 1990. Candidates must possess a 
Ph.D. by September 1990. Selection will be 
based primarily on demonstrated research 
achievement. Teaching experience is desir- 
able. Teaching load will consist of four quar- 
ter courses per year. To apply send vita 
and publication list, and arrange to have 3 
letters of recommendation sent to: Ky Fan 
Faculty Search Committee, Department of 
Mathematics, University of California, Santa 
Barbara, CA 93106. All applications received 
by January 10, 1990 will be given thorough 
consideration. UCSB is an Equal Opportu- 
nity/Affirmative Action employer. Proof of U.S. 
citizenship or eligibility for U.S. employment 
will be required prior to employment (Immi- 
gration Reform and Control Act of 1986). 


FLORIDA INTERNATIONAL UNIVERSITY 
The State University of Florida at Miami 


The Department of Mathematics announces 
two junior tenure track positions beginning 
August 1990: Candidates must have a Ph.D. in 
Mathematics and a commitment to research 
and quality teaching. Preferred areas of spe- 
cialization include harmonic analysis, logic, 
representation theory, complex variables, and 
differential geometry. Qualified candidates in 
other areas will be considered. 

Teaching load consists of 15 semester 
hours per academic year. Send resume 
and 3 letters of recommendation to Re- 
cruitment Committee, Department of Mathe- 
matics, Florida International University, Miami, 
FL 33199. 

Florida International University is the State 

University of Florida at Miami. The univer- 

an equal opportunity/affirmative action 
r, 


UNIVERSITY OF SOUTH CAROLINA 
COASTAL CAROLINA COLLEGE 


MATHEMATICS. USC Coastal Carolina Col- 
lege is seeking a person committed to ex- 
cellence in classroom instruction, sensitivity 
to student needs and curriculum develop- 
ment. Tenure track position at rank of As- 
sistant or Associate Professor available Fall, 
1990. Qualifications: Ph.D. in Mathematics; 
teaching experience. Statistical background 
preferred. Salary negotiable and competitive. 
USC Coastal Carolina College, the fastest 
growing 4-year regional campus of the Uni- 
versity of South Carolina, is located 9 miles 
west of Myrtle Beach. All applicants should 
submit a letter of application, curriculum vitae, 
and names and addresses of references to: 
Dr. Janis W. Chesson, Assistant Chancellor 
for Human Resources and Affirmative Ac- 
tion, USC Coastal Carolina College, P.O. Box 
1954, Conway, SC 29526. Screening of appli- 
cations will begin February 1, 1990, and will 
continue until position is filled. Applications 
from women and minorities are encouraged. 
USC Coastal Carolina College is an EOE/AA 
Employer. 


ILLINOIS WESLEYAN UNIVERSITY 
DEPARTMENT OF MATHEMATICS 
BLOOMINGTON, IL 61702 


Applications are invited for a tenure track 
position at the rank of Assistant Professor 
starting the fall semester 1990. Candidates 
must possess a Ph.D. in mathematics, a dedi- 
cation to excellent teaching in an independent, 
liberal arts university, and active research in- 
terests. Preference will be given to individuals 
with active interests in applied mathematics. 
The initial closing date for applications is 
January 10, 1990 (prior to the AMS/MAA 
Louisville meeting). Thereafter until the posi- 
tion is filled, the closing dates are February 10 
March 10, and April 10. Women and minorities 
are strongly encouraged to apply. Candidates 
Should submit a curriculum vitae and three let- 
ters of recommendation to Melvyn W. Jeter 
Head, Department of Mathematics, Illinois 
Wesleyan University, Bloomington, IL 61702 
Equal Opportunity Employer. ; 
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UNIVERSITY OF CALIFO — 
AT RIVERSIDE EN — 


Faculty Position in Mathematic 
8 


Applications and nominations are invites 
a tenured or tenure track position in i 
beginning July 1, 1990 or later, The My Appli 
is open as to rank; candidates at an tenur 
and in all areas of analysis will be consid Profe 
Demonstrated excellence in research dates 
teaching is required. The eligibility oat unde 
this position will consist of those candi quie 
for whom we receive a vita, a list of pu (pub 
tions and three letters of recommendatiy. Id 
January 22, 1990. Established criteria olt Mu 
University of California determine salay; mode 
rank. Candidates should send a curriat etry. 
vita, a list of publications and the Names¢ is Jar 
least three references to filled. 
Professor M. M. Rao, Chair 


at a le 

Analysis Hiring Committee and tl 
Department of Mathematics and to: Dr 
Computer Science ! partm 
University of California | Peorie 
Riverside, California 92521 'AA/Et 


University of California is an Affirmative) encou 
tion/Equal Opportunity Employer. 


STANFORD UNIVERSITY d 
Department of Mathematics and Statis | 


tracki The M; 
ant Prol empha 


level beginning Autumn Quarter 
The position is a joint appointm tal Starting 
Department of Mathematics and otto ma 
Excellent research potential in Pen Dyn 


and stochastic processes, stone qi Possibi 


in applications, and commitment ig df visit 
teaching are required. Outstan o acaden 
dates at higher ranks will also DY 5 App 


ered. Please submit applications: ond Robins 
vitae and letters from three profess pa MClude 
erences to: Yitzhak Katznelso' "(yof recc 
of Search Committee, Departmen rod onside 
ematics, Stanford University. sta i : s 
94305-2125, U.S.A. OPP as. 

Stanford University is 4n m !Dhoton; 
nity, Affirmative Action Employ? an Munters 
comes applications from women © 
ties. 
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laticg BRADLEY UNIVERSITY 


; invi Department of Mathematics 
in Anay Applications are invited for an entry level 
he Posi. tenure-track position at the rank of Assistant 
at all gy Professor beginning August, 1990. Candi- 
conside, dates should have a strong commitment to 
Search; undergraduate teaching. The Ph.D. is re- 
ity pogj quired, and continuing professional growth 
Candids (publication) is necessary for tenure and 
Of pul; advancement. Applicants from all areas are 
Endatio invited. Special consideration will be given to 
iteria off those in the fields of statistics, mathematical 
Salary; modeling, discrete mathematics, and geom- 
| Curia, etry. Salary is competitive. The closing date 
names is January 12, 1990, or until the position is 
filled. Other positions may become available 
at a later date. Send letter of application, vita, 
and three or more letters of recommendation 
and to: Dr. T. V. Sastry, Search Committee, De- 
partment of Mathematics, Bradley University, 
Peoria, IL 61625. Bradley University is an 
AA/EO employer. Women and minorities are 
rmative) encouraged to apply. 


NORTHWESTERN UNIVERSITY 
MATHEMATICS DEPARTMENT 
Y a 2033 Sheridan Road 
| Statist Evanston, Illinois 60208-2730 


«track The Mathematics Department will sponsor an 
t Prof emphasis year in Dynamical Systems during 
90 t0 the year 1990.91. The department expects to 
nent it fill one or two 2-year Assistant Professorships 
| Stati Starting September 1990 with priority given 
ro tO mathematicians with research interests 
g ingin Dynamical Systems. There is the further 
| to BPOSSibility for more senior mathematicians 
jing @°F visiting Positions for part or all of the 
pe of Academic year. 
curri Applications should be sent to Prof. Clark 
ssion an at the department address and 
i ude a curriculum vitae and three letters 
nt of cone o mmendation. In order to ensure full 
anío ; pideration, an application must be received 
pY "ebruary 2g. 
al 0 Act rthwestern University is an Affirmative 
P ~tOn/Equal Opportunity employer. Hiring is 


a € Contingent i Sen - 
: o 
and™ Unitag States. n eligibility to work in the 
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KANSAS STATE UNIVERSITY 
Department of Mathematics 


Subject to budgetary approval, applications 
are invited for several tenure track and visiting 
positions commencing August 18, 1990; rank 
and salary commensurate with qualifications. 
All fields will be considered, but, for the tenure 
track positions, preference will be given to 
candidates in Low Dimensional Topology, 
Geometric Topology, and Algebraic Topol- 
ogy. Applicants must have Strong research 
credentials and a commitment to excellence 
in teaching. A Ph.D. in mathematics or a Ph.D. 
dissertation accepted with only formalities to 
be completed is required. Letter of applica- 
tion, current vita, description of research and 
three letters of recommendation should be 
sent to: 

Louis Pigno 

Department of Mathematics 

Cardwell Hall 137 

Kansas State University 

Manhattan, KS 66506 
Deadline: February 1, 1990. AA/EOE 


KENNESAW STATE COLLEGE 
Mathematics Department 
P.O. Box 444 
Marietta, GA 30061 


At least one tenure track position in Math- 
ematics at the level of Assistant Professor 
beginning in September, 1990. A Ph.D. is 
required with a strong commitment to un- 
dergraduate education as well as an interest 
in scholarly activities. Preference will be 
given to degrees in Combinatorial Group The- 
ory, Combinatorics, or Statistics. Salary and 
rank are competitive and commensurate with 
credentials and experience. The College is 
located in Northwest Metro Atlanta, and en- 
rolls over 9000 day and evening students in 
undergraduate and graduate programs. The 
department of Mathematics has 18 full-time 
faculty and shares 6 others with the De- 
partment of Computer Science. Send resume 
and a list of three reference to Dr. Nancy 
E. Zumoff, Chair, Search Committee. Applica- 
tion deadline is March 1, 1990, or until filled 


(EOE/AA) 
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UNIVERSITY OF TORONTO 
Department of Mathematics 
Scarborough Campus 


Applications are invited for a limited term 
Assistant Professorship, from July 1, 1990 to 
June 30, 1991. There is a possibility that a 
two year appointment may become available. 
Duties consist of teaching and research, and 
candidates must clearly demonstrate strength 
in both. Applications, including a complete 
curriculum vitae, should be sent to Professor 
J. M. Perz, Chair, Physical Sciences Division, 
Scarborough Campus, University of Toronto, 
1265 Military Trail, Scarborough, Ontario M1C 
1A4. Applicants should arrange for at least 
three letters of reference to be sent directly 
to the Chair; at least one of these should re- 
fer to teaching. The deadline for applications 
is February 15, 1990. In accordance with 
Canadian Immigration requirements priority 
will be given to Canadian citizens and perma- 
nent residents of Canada. The University of 
Toronto encourages both women and men to 
apply for positions. 


MANHATTAN COLLEGE 
DEPARTMENT OF MATHEMATICS 
AND COMPUTER SCIENCE 


Two tenure track positions at the rank of As- 
sistant Professor, commencing fall semester, 
1990. Duties of one position include teach- 
ing undergraduate courses in mathematics, 
especially probability and statistics, and intro- 
ductory computer science. Duties of the other 
position include teaching a combination of 
upper and lower level undergraduate courses 
in mathematics and computer science. Candi- 
dates should possess a doctorate and strong 
research ability with a firm commitment to 
teaching. 

Send resumes by February 1, 1990, to Prof. 
Francis B. Taylor, Chairman of the Search 


Committee, Department of Mathematics and — 


Computer Science. 
MANHATTAN COLLEGE 
Riverdale, NY 10471 = 
AA/EO Employer M/F € 

Women and Minorities are encouraged to 


apply : Pipe 
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POSITIONS AVAILABLE 


LOUISIANA TECH UNIVERSITY 


The Mathematics and Statistics Department 
anticipates having three tenure track positions 
open at the Assistant Professor level for aca- 
demic year 1990-91. Candidates must have a 
Doctorate in Mathematics or Statistics, a com- 
mitment to teaching and a research record or 
potential. The specialty areas considered are 
statistics, modeling theory, and differential 
equations. The salary is competitive. Send 
vita, three letters of reference, and transcripts 
by February 15, 1990 to: (Applications will be 
considered until the positions are filled). 
John E. Maxfield, Interim Head 
Department of Mathematics and 
Statistics 
Louisiana Tech University 
P.O. Box 3189 T.S. 
Ruston, LA 71272 
Louisana Tech University is an Affirmative 
Action/Equal Opportunity Employer. 
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UNIVERSITY OF COLORADO AT 
COLORADO SPRINGS 
DEPARTMENT OF MATHEMATICS 
COLORADO SPRINGS, CO 80933-7150 


Applications are invited for 1 or 2 possible 
tenure track Assistant Professor positions for 
Fall 1990. Prefer areas consistent w/present 
research interests; algebra, diff. eq., com- 
puter vision, harmonic analysis, probability 
and math physics. Applicants should have 
significant research accomplishments or ex- 
ceptional research promise and evidence of 
good teaching. Ph.D. is required. The average 
weekly teaching load is 7 1/2 hours. Gen- 
erous support for faculty development such 
as travel, teaching off-loads and summer 
research. Send resume and 3 letters of refer- 
ence to James E. Daly, Chairman. Screening 
will begin on Feb. 1, 1990 and continue until 
all positions are filled. AA/EEO. 


SYRACUSE UNIVERSITY 
Department of Mathematics 


‘We anticipate positions available at the As- 
‘sistant and Associate Professor level be- 
ginning Fall 1990. Candidates should have 
outstanding research ability and evidence of 
E e in teaching. Applications are in- 
ny area of mathematics and in 

; education and statistics. Send 
sation and vita with a list of 
ree references to: Daniel 


lS o o 


BOWLING GREEN STATE UNIVERSITY 
EUGENE LUKACS VISITING 
PROFESSORSHIP 


The Department of Mathematics & Statis- 
tics at Bowling Green State University is 
pleased to announce the establishment of 
a Eugene Lukacs Visiting Professorship in 
Statistics. This Distinguished Visitor position 
is named in memory of Eugene Lukacs (1906- 
1987), whose many distinctions include being 
named the first “University Professor’ at 
Bowling Green State University in recognition 
of his outstanding contributions to Analytic 
Probability Theory. In combination with a 
Post-Doctoral and Graduate Fellowship in 
Statistics, this Professorship is part of an 
Academic Challenge Award from the Ohio 
Board of Regents to the Statistics Program 
in the Dept. of Mathematics & Statistics. 
All three positions are non-teaching. Contact: 
Hassoon S. Al-Amiri, Chair, Dept. of Math- 
ematics & Statistics, BGSU, Bowling Green, 
OH 43403, USA. EO/AA Employer. 


SEATTLE UNIVERSITY 


Applications are invited for a tenure-track 
position at the Assistant Professor rank be- 
ginning September, 1990. Candidates must 
have a Ph.D. in mathematics, proven teaching 
ability, commitment to working with students 
in service courses, and involvement in re- 
search activity. Preference may be given to 
a person with a background in some area 
of applied mathematics. To apply, send vita, 
transcripts, and three letters of recommenda- 
tion to Dr. Janet E. Mills, Chair, Mathematics 
Department, Seattle University, Seattle, WA 
98122. Closing date is Feb. 9, 1990. Seattle 
University is committed to improving the di- 
versity of its faculty and encourages qualified 
women and underrepresented minorities to 


apply. Affirmative Action/Equal Opportunity 
Employer. 
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CANISIUS COLLEGE 
DEPARTMENT OF MATHEMATICS 


Applications are invited for a tenure track po- 
sition in mathematics to begin in late August 
1990; Applicants must have the Ph.D. in math- 
ematics and a strong commitment to quality 
teaching. Salary and fringe benefits are com- 
petitive commensurate with credentials and 
experience. Applicants should send resume, 
transcripts and three letters of recommen- 
dation to Dr. Richard Escobales, Chairman 
Department of Mathematics, Canisius Col- 
lege, Buffalo, NY 14208. AA/EOE. 
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BOWLING GREEN STATE —- 


UNIVERSITY — 


The Department of Mathematics anq UN 
at Bowling Green State University anm, 
an anticipated tenure track/tenure E 
in Algebra at the rank of Assodia, 
Professor. Ph.D. in Mathematics regi li 
experience in advising Ph.D. students k App 
gebra preferred, overlapping interest Wit Ne E 
interests of the active algebraist grou bon 
the department. Duties: Teach two col aduca 
per semester; involvement in research, g quired 
nars and directing theses at the Ph.D, là experi 
Salary range is $40,000-$60,000 for thes Apl 
demic year. Starting Date: 8/15/90. Dead, positic 
3/20/90 or until qualified candidate is fọ vita a 
Send credentials (vita, 3 letters of refeẹ John | 
& an official transcript) to: Dr. H. S. Al- (addre 
Chair, Dept. of Mathematics & Stati materi 
BGSU, Bowling Green, OH 43403. BGs) 1990. . 
an EO/AA Employer. 
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UNIV 
UNIVERSITY OF SOUTH FLORIDA | OF M/ 
Department of Mathematics 48128: 


4... Moras 
At least one tenure-track position IS 8' tenure 


able beginning August 1990. Applicants It is a 
possess a Ph.D. degree. Applicants S! require 
izing in analysis (numerical analysis, aP A. res, 
imation theory, special functions); differe mathei 
equations; probability/mathematical statis, Teachi 
theory of computation (algebra, combinat | mathei 
logic) are preferred but other outstanding for this 
didates will be considered. Rank and 9 hours 
will depend on credentials. To appli have X 
curriculum vitae and have three letters 07 Ronald 
ommendation sent to Kenneth L. Poth and St 
Chairman, University of South Floridai Opport 
partment of Mathematics, Ta B and 9 
33620-5700. Application deadline: ol nd mi 
12, 1990. The University of South Flo 

an equal opportunity employer. 
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E 
DUTCHESS COMMUNITY COLLE® The ur 


v5: os 
INSTRUCTOR/ASSISTANT [t 6 {military 
Tenure-track available Septem August 


T. ter's 97) Ph.D., 
The position requires a Me with an on ate 


mathematics or a related fie 1 

ate coursework in mathemat o i janothe 
will be expected to teach a 
courses from remedial mat d 
ferential equations. Send letter E 
and resume to: Mr. Paul Higg!n ity 
Administrator, Dutchess 
53 Pendell Road, Pough 


encouraged to apply. AA/ EOE: 
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POSITIONS AVAILABLE 
se, UNIVERSITY OF ILLINOIS AT CHICAGO 
tatis Department of Mathematics, 
nou; Statistics, and Computer Science, 
* Pos Box 4348, Chicago, IL 60680. 
Cite 


requ: Applications are invited for positions effec- 
Nts in tive September 1, 1990, in pure and applied 
st Wit: mathematics, probability and statistics, the- 
Qro. oretical computer science, and mathematics 
O com education. Outstanding research record re- 
rch, quired; junior candidates with post-doctoral 
h.D. lg, experience preferred. 

rtheg ^ Applications are also invited for visiting 
Dead; positions of one or more quarters. Send 
2 is fy vita and direct 3 letters of reference to 
refe& John Baldwin, Chairman, Search Committee 
. Als. (address above). To ensure full consideration 
Stai; materials must be received by January 15, 
. BG% 1990. AA/EOE. 


UNIVERSITY OF MICHIGAN 


UNIV OF MICHIGAN, DEARBORN, DEPT 
RIDA | OF MATH & STAT, DEARBORN, MICHIGAN 
oS 48128-1491. Department Chair Ronald P. 
Morash. The U of M-Dbn plans to fill a 
| tenure track position starting in Sept. 1990. 
315 It is at the Asst. or Assoc. Prof. level and 
ts SP requires a Ph.D. in Mathematics or Statistics. 
$. aP A research interest in an applied area of 
differ mathematics or in statistics is preferred. 
Istat Teaching capability in an applied area of 
nbinal!’ mathematics or in statistics is a requirement 
nding for this position. The teaching load is 9 credit 
and $'| hours per term. To apply, send resume and 
ppl,“ have 3 letters of recommendation sent to 
ters ll! Ronald P. Morash, Chairman, Dept. of Math. 
pott and Stat. The Univ of Mich-Dbn is an Equal 
lorià^ Opportunity Employer and specifically invites 
ya, f, and encourages applications from women 
; Fe? and minorities. 


) Flor? 
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UNIVERSITY OF MARYLAND 
UNIVERSITY COLLEGE 
TEACH IN ASIA OR EUROPE 


B 


LEG ‘The University of Maryland University College 
OF gg Seeks excellent teachers for openings on U.S. 
ci d.n bases overseas. Appointments begin 
- deat are 1990. Requirements include M.A. or 
n ap and » fecent college teaching experience, 
rne flan U.S. citizenship. Competence to teach in 
af n-ne" discipline desirable. Benefits include 
) VA a ransportation and Military base privileges 
MCA: Commissary, etc.). Frequent travel and 
p pe cost of schooling make these positions 
F Ps ificult for those with children. Send resume 
iy Hic, Dr. Ralph E. Millis, Assistant to the Pres- 
NY et Overseas Programs, The University of 
f. n aryland University College, College Park, 
Mo 20742-1642. AA/EEO. 
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TEXAS A & I UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


Applications are invited for tenure-track po- 
sitions of Assistant, Associate, or Full Pro- 
fessor beginning August, 1990. Candidates 
must have a Ph.D. in mathematics, tangi- 
ble evidence of scholarly publications, and 
a strong commitment to superior teaching. 
Experience in Ph.D. program and directing 
Ph.D. dissertations in applied mathematics, 
numerical analysis or differential equations is 
preferred. Send resume and three letters of 
recommendation to: 

Dr. Margaret F. Land, Chair 

Department of Mathematics 

Texas A & | University 

Kingsville, TX 78363-8201 
Deadline is February 1, 1990, or until positions 
are filled. A Part of the Texas A & M University 
System. AA/EOE. 


RICE UNIVERSITY 
Department of Mathematics 


Applications are invited for a tenure track 
assistant professorship. There is a possibility 
of an upgrade to associate or full profes- 
sorship for an exceptional senior candidate. 
Candidates must have an extremely strong re- 
search background and good teaching skills. 
Preference will be given to applicants in 
low-dimensional topology, although outstand- 
ing candidates in analysis, geometry, and 
topology will also be considered. 

Please send a curriculum vitae and at least 
3 letters of recommendation to: Appointments 
Committee, Department of Mathematics, Rice 
University, P.O. Box 1892, Houston, Texas 
77251. 

Rice University is an Equal Opportu- 
nity/Affirmative Action Employer. 


VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


We are seeking applications for one senior 
visiting appointment (Associate or Full Pro- 
fessor) for the academic year 1990-1991. 
Duties are expected to include teaching a 
topics course and interacting with faculty and 
graduate students. The review of applica- 
tions will begin on November 15, 1989 and 
continue until the position is filled. To apply 
submit a curriculum vita to: Chairman, Se- 
nior Visitor Search Committee, Department of 
Mathematics, Virginia Tech, Blacksburg, VA 
24061-0123. Women and minorities are en- 
couraged to apply. Virginia Tech is an Equal 
Opportunity/Affirmative Action Employer. 


SUNY, COLLEGE AT NEW PALTZ 


SUNY, COLLEGE AT NEW PALTZ Tenure 
track position available for PhD or EDD in 
Mathematics Education having MA in Mathe- 
matics, or PhD in Mathematics with research 
interests in Mathematics Education. Begin 
9/90. Evidence of excellence in teaching & 
scholarly potential. College in Hudson Val- 
ley/Catskill region of New York, with easy 
access to NYC offers BS and MS in Mathe- 
matics, Computer Science, and Mathematics 
Education. Send letter, professional resume 
and names, addresses & telephone num- 
bers of three references to D. Clark, Chair, 
Department of Mathematics and Computer 
Science, Box 10, SUNY, College at New 
Paltz, NY 12561. Review of resumes be- 
gins 1/1/90, pending budgetary approval. 
AA/EOE. Women and minorities urged to 
apply. 


UNIVERSITY OF SOUTH FLORIDA 
Department of Mathematics 


At least one tenure-track position is avail- 
able beginning August 1990. Applicants must 
possess a Ph.D. degree. Applicants special- 
izing in analysis (numerical analysis, approx- 
imation theory, special functions); differential 
equations; probability /mathematical statistics; 
theory of computation (algebra, combinatorics 
logic) are preferred but other outstanding can- 
didates will be considered. Rank and salary 
will depend on credentials. To apply, send 
curriculum vitae and have three letters of rec- 
ommendation sent to Kenneth L. Pothoven, 
Chairman, University of South Florida, De- 
partment of Mathematics, Tampa, Florida 
33620-5700. Application deadline: February 
12, 1990. The University of South Florida is 
an equal opportunity employer. 


UNIVERSITY OF GEORGIA 
Department of Mathematics 
Athens, GA 30602 


The department may have some tenure track 
positions available for the 1990-91 academic 
year at the assistant and associate pro- 
fessor levels. The rank and salary will be 
commensurate with the applicant's abilities 
and experience. The principal requir ds 
excellence in teaching and research. S: 
preference will be given to areas in which — 
the department is already well repre: E 
recommendation to Richard A. Bouldin, He 
(address above) by January 15, 1: 

is an Equal Opportunity/Affi 
Employer. 
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POSITIONS AVAILABLE 


COMMUNITY COLLEGE OF PHILADELPHIA 


MATHEMATICS-The Mathematics Dept. in- 
vites applications for a possible 1990 tenure 
track position. Candidates must have at least 
a Master's Degree in Mathematics, a com- 
mitment to quality teaching, both remedial 
and college level students, and a serious 
interest in curriculum development. The de- 
partment is actively engaged in developing 
new mathematics courses. lt has recently 
received grants from NSF and CASET. Out- 
standing benefits. Send curriculum vitae and 
3 letters of recommendation to: Dept. of 
Mathematics Chair, COMMUNITY COLLEGE 
OF PHILADELPHIA, 1700 Spring Garden St., 
Phila., PA 19130. Women and minorities are 
encouraged to apply. AA/EOE. 


MICHIGAN TECHNOLOGICAL UNIVERSITY 
Department of Mathematical Sciences 


Subject to final administrative approval, we 
expect to fill the following positions. Starting 
date is Sept. 1990. 

1. One tenure-track Assistant Professor- 
ship. Strong research and teaching back- 
ground required. Teaching load: five quarter 
courses per year. 

2. At least two Visiting Assistant Profes- 
sorships. These are one year positions with a 
teaching load of six quarter courses per year. 

3; One instructorship. An M.S. and strong 
teaching background is required. Teaching 
load: nine quarter courses per year. 

To apply, submit vitae and three letters of 
recommendation to Recruitment Committee, 
Dept. of Math. Sciences, MTU, Houghton, MI 
49931. MTU is an equal opportunity educa- 
tional institution/equal opportunity employer. 


FAIRFIELD UNIVERSITY 
Tenure-track Position in Mathematics 


"An entry level Assistant Professor is sought 
_ to start in September 1990 who must have a 
Ph.D. in Mathematics and evidence of teach- 
"ing ability. Normal teaching load is 3 courses 


MICHIGAN TECHNOLOGICAL UNIVERSITY 


The Department of Mathematical Sciences is 
Seeking a director for the Fluids Research 
Oriented Group (F.R.O.G.). F.R.O.G. is an 
interdisciplinary group, involving Departments 
of Mathematical Sciences, Mechanical Engi- 
neering, and Chemical Engineering, engaged 
in an active program of research in Fluid Me- 
chanics. This position will carry an appoint- 
ment as Associate Professor or Professor. 
Candidates should have an active research 
record in Fluid Mechanics or Computational 
Mathematics. A good funding record and ex- 
perience with Ph.D. students is required. The 
position starts in September 1990. Send a 
curriculum vitae and three letters of recom- 
mendation to Recruitment Committee, Dept. 
of Math. Sciences, MTU, Houghton, MI 49931. 
MTU is an equal opportunity educational in- 
stitution/equal opportunity employer. 


MICHIGAN TECHNOLOGICAL UNIVERSITY 
Department of Mathematical Sciences 


We invite applications and nominations for 
the position of Department Head. The de- 
partment offers B.S. and M.S. degrees and 
is developing a Ph.D. program. We have a 
Strong commitment to research, especially 
in Applied Mathematics, and to excellence 
in undergraduate education. We are seeking 
a distinguished senior mathematician to fur- 
ther develop and enchance our programs. To 
apply, send a curriculum vitae and at least 
three letters of recommendation to Head 
Search Committee, Dept. of Math. Sciences, 
MTU, Houghton, MI 49931. MTU is an equal 
opportunity. educational institution/equal op- 
portunity employer. 


UNIVERSITY OF NORTH CAROLINA 
AT CHAPEL HILL 
Dept. of Mathematics 
Chapel Hill, N.C. 27599-3250 


Applications are invited for one appointment 
at the tenured Associate or Full Professor 
level, effective Fall 1990. A Ph.D. and demon- 
strated excellence in research and teaching 
are required. Applications will be accepted 
until the position is filled; however applica- 
tions received by February 15, 1990, are 
assured of full consideration. Send 4 letters 
of recommendation, vitae, and abstract of 
current research program to Search Com- 
mittee, c/o Deborach Reives, Mathematics 
Dept., CB #3250 Phillips Hall, UNC at Chapel 
Hill, Chapel Hill, NC 27599-3250. EO/AA Em- 


_ Ployer. Women and minorities are encouraged 


to identify themselves voluntarily. 
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UNIVERSITY OF KANSAS Er 


Department of Mathematics Prr 


* 
f 


Applications are invited for tenure-track ay 
temporary positions at all levels, commenciy 
August 16, 1990 or as negotiated. Field; Two 
unrestricted but preference will be given ton, in Mi 
merical analysis then to probability /statistis upon 
then to areas meshing well with the & Educ 
partment's needs. Require Ph.D. or Phy math 
dissertation accepted with only formalities, salar 
be completed. ate in 

Application, detailed resume with descr, Evide 
tion of research, and three recommendatiy, and s 
letters should be sent to C. J. Himmelbex, resurr 
Chairman, Department of Mathematics, Un erenc 
versity of Kansas, Lawrence, KS 66045-214 additic 

Deadlines: December 1, 1989 for fy Searc 
consideration, then monthly until August Califoi 
1990. W. Te 

The University of Kansas is an AA/EOE. | (714)8 


LOYOLA UNIVERSITY OF CHICAGO 


The Department of Mathematical Scien 

anticipates at least one tenure track pos 

tion and some visiting positions beginning! A tent 
August, 1990. Requirements are the Ph availab 
an active research program in any arti strong 
and a commitment to quality teaching. Th resear 
department offers courses in mathemati researc 
computer science, and statistics at the W prefere 
dergraduate and masters level. Interviews Wi Rank « 
begin in January and continue until all posi fication 
tions are filled. Send detailed C.V. and thré Senior 
letters of recommendation to Professor Fithree le 
J. Lucas, Department of Mathematical $% Mathen 
ences, Loyola University, Chicago, IL 6060 Island, 
Loyola University of Chicago is an E% Ae 1¢ 
Opportunity/Affirmative Action Employer. | Mploy 


rU DR QUEMA EAM, ee 
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SUNY COLLEGE AT BROCKPORT 


Tenure-track assistant professorship in Mi! 
ematics available September 1990. ^ 
cants should have a Ph.D. in Mathema 

with expertise in Discrete Math, Probab 
Statistics, or Operations Research, i" al Tenu 
strong commitment to the teaching of pa begi © 
ematics to a culturally diverse student ang nin 
at the Undergraduate and Masters’ leu. us 
Demonstrated ability to conduct and BY lin As 
scholarly research. For details, conta’ go 
N. Bloch, Chairperson, Department of of Pote 
matics(phone: 716-395-2194). To app "y 

a letter of application and resume a ry! Ses 
three letters of reference sent by Jan i d 
1990, to the Office of Faculty/Staff BC id 
SUNY College at Brockport, BrockP 


14420. AA/EOE 
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OSITIONS AVAILABLE 
pe UT ee 


| d CALIFORNIA STATE 
rack ap, POLYTECHNIC UNIVERSITY 
IMencin 

Field; 
'en ton; 
statisti 

the d 
Or Phì 
lalitias t 


Two tenure track teaching positions: one 
in Mathematics Education, salary dependent 
n qualifictions, Doctorate in Mathematics 
ON or Mathematics; one in Applied 
Mathematics at the assistant professor level, 
salary dependent upon qualifications, Doctor- 
ate in Applied Mathematics or Mathematics. 
Evidence of potential for excellent teaching 
and scholarly research required. Application, 
resume, copy of transcripts and three ref- 
tics, U erences to be postmarked by 2/16/90. For 
145-214) additional information or to apply, contact: 
for fig Search Committee, Mathematics Department, 
\ugust { California State Polytechnic University, 3801 
W. Temple Ave., Pomona, CA 91768-4033. 

\ /EOE. | (714)869-3467. EOE/AA 


descri 
lendatig 
imelbert 
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COLLEGE OF STATEN ISLAND (CUNY) 


Scienc Department of Mathematics 


ick pos 

inning! A tenure-track position in mathematics is 
ie PhO available for Fall 1990. Requirements: Ph.D., 
ny aré strong commitment to teaching; published 
ing. Th research beyond the Ph.D. All mathematics 
lematié research areas will be considered with special 
the vi preference given to probability and statistics. 
iewsW Rank and salary commensurate with quali- 
all pos fications. The College of Staten Island is a 
nd th/Senior college in CUNY. Send resume and 
ssor three letters of reference to: Dr. Jane Coffee, 
ical sı Mathematics Department, College of Staten 
| 60825 Sland, 130 Stuyvesant Place, Staten Island, 


n Eq MY. 10301 by January 31, 1990. AA/EOE 
yer. =Mployer, 


SOUTHERN CONNECTICUT 
Anh á STATE UNIVERSITY 
HEMATICS DEPARTMENT 
501 CRESCENT ST. 
| and NEW HAVEN, CT 06515 
Te 
f Me EQUIS track Position at asst/assoc rank 
a /90 to teach ungrad/grad math 
si 2 Supervise secondary student 
TS). Qualifications: doctorate 
Chi ed., evidence of quali 
i exper lence in teacher d En, 
an nd. ap c Olarly growth. 
valle Ses. to r cation, Vita, transcripts, refer- 
jal Fan giv elen Bass, chair. Full con- 
/ 31/99, AA/EOR) applications received by 


nd 


———— 


ALBION COLLEGE 
Albion, Michigan 


Tenure-track Position at the assistant profes- 
Sor level in mathematics department. Starts 
August, 1990. Salary competitive; excellent 
fringe benefits. Ph.D. in mathematics or statis- 
tics with strong emphasis in applied statistics, 
Evidence of excellence in teaching required. 
Albion College encourages applications from 
minority candidates and women. Direct in- 
quiries to R. C. Fryxell, Chairman, Mathe- 
matics Department, Albion College, Albion, 
MI 49224, (517)629-0287. (BlTnet address: 
RFRYXELL@ALBION) Albion College is an 
equal opportunity employer. 


ee 


SOUTHERN CONNECTICUT 
STATE UNIVERSITY 
MATHEMATICS DEPARTMENT 
501 CRESCENT ST. 
NEW HAVEN, CT 06515 


Tenure track position at asst/assoc rank be- 
ginning 8/27/90 to teach ungrad/grad math, 
including stat. and appl. math. (12 hrs). 
Qualifications: doctorate in math, evidence of 
quality teaching, expertise in stat. or appl. 
math, potential for scholarly growth. 

Send application, vita, transcripts, refer- 
ences to Dr. Helen Bass, Chair. Full con- 
sideration given to applications received by 
1/31/90. (AA/EOE) 


WHITTIER COLLEGE 


The Department of Mathematics and Com- 
puter Science invites applications for a tenure- 
track position, at the level of Asst. Prof. 
beginning Fall 1990. The five members of the 
department teach a wide range of undergrad- 
uate courses in Mathematics and Computer 
Science. Ph.D. in Mathematics is expected, 
but no particular field is required. Participa- 
tion in the teaching of college-wide courses 
such as College Writing and interdepartmen- 
tal courses such as Quantitative Management 
courses is most welcome. Candidates should 
send a vita, a statement of teaching philoso- 
phy, and three letters of recommendation to 
Chairman, Department of Mathematics and 
Computer Science, Whittier College, Mister 
CA 90608. The processing of applications 

begin on Feb. 15, 1990. However op 
will be accepted until the position is E 


EOE/AA 
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UNIVERSITY OF CALIFORNIA 
AT BERKELEY 
DEPARTMENT OF STATISTICS 


Pending final budgetary approval, we invite 
applications for a faculty position at any 
tenured or tenure-track rank, to begin July 1, 
1990. We will consider strong candidates in 
any area of theoretical and applied statistics, 
probability and applied probability theory. 
Interdisciplinary interests are encouraged 
and joint appointments are a possibility. The 
department is particularly interested in hear- 
ing from suitably qualified women or members 
of minorities currently underrepresented in 
faculty positions. Send inquiries and applica- 
tions including a resume and three references 
by January 30, 1990 to: 
David R. Brillinger 
Personnel Committee 
Department of Statistics 
University of California 
Berkeley, CA 94720 
(Applications received for our earlier Novem- 
ber 30, 1989 deadline will automatically be 
considered for this deadline also.) The Uni- 
versity of California is an Equal Opportunity 
Affirmative Action Employer. 


Please note: 


new AMS 
toll-free 

telephone number 

in North America 


1-800-321-4AMS 


oaae 
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MATHEMATICAL REVIEWS 


ASSOCIATE EDITOR 


Applications and recommendations are invited for a two-year appointment as an Associate 
Editor of Mathematical Reviews (MR), to commence no later than the summer of 1990. Appli- 
cations will be welcomed from persons taking leave from other positions, and in particular from 
tenured faculty members who can take leave to come to MR for two years. 


The MR office of the American Mathematical Society is located in Ann Arbor, Michigan, 
not far from the campus of the University of Michigan, and the editors (although employees of 
the AMS) enjoy many privileges at the university. At present MR employs fourteen mathemati- 
cal editors, about ten consultants, and over sixty nonmathematicians. It produces Mathematical 
Reviews, Current Mathematical Publications, various indexes, the online service MathSci, and 
MathSci Disc. The responsibilities of an Associate Editor fall primarily in the day-to-day opera- 
tions of selecting articles and books suitable for review, classifying these items, assigning them to 
reviewers, editing the reviews when they are returned, and correcting galley proof. At this time 
an individual with considerable breadth in applied mathematics is sought (such as in differential 
equations, optimization, operations research, systems theory, control theory, information theory, 
etc.). The ability to write good English is essential, and the ability to read mathematics in major 
foreign languages is important. (The ability to read mathematical articles in Russian or Chinese 
is especially desirable.) 


Persons interested in combining a sabbatical or other leave with a part-time appointment as 
an Associate Editor should write (or telephone) for further details. The twelve-month salary i$ 
negotiable, and will be commensurate with the experience the applicant brings to the position. 
Salary and fringe benefits are similar to those in universities. Of special importance is a policy 
providing termination pay of three months full pay for an editor serving full time for two years. 


Applications (including curriculum vitae, bibliography, and names and addresses of at least 
three references) and recommendations should be sent to Dr. R. G. Bartle, Executive Editor, 
Mathematical Reviews, P. O. Box 8604, Ann Arbor, MI 48107-8604. (Telephone: 313-996-5255; 
FAX: 313-996-29 16; INTERNET: RGB@MATH.AMS.COM.) Persons who may be interested 
in applying for this position are urged to inquire without delay. 


The American Mathematical Society is an equal opportunity employer. 
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MATHEMATICAL REVIEWS 
EXECUTIVE EDITOR 


Applications and nominations are in 


vited for the position of Executive Edit 
of Mathematical Reviews (MR). p utive Editor 


The Executive Editor is the chief executive officer at MR and is responsible 
s for all phases of its operations. These duties include: 
|- 
" * direction of the editorial and consulting staff and 

the administration of the non-editorial staff 

* relations with reviewers and authors 
* maintaining scientific and editorial standards 
* budget planning and control 


5 | The Executive Editor is assisted in administration by an Associate Executive 
al Editor and a Managing Editor; the Executive Editor reports to the Executive 
d Director of the American Mathematical Society. The MR Editorial Committee 
1 provides Society overview and support in maintaining the scientific and 

D editorial standards of MR. 

e The MR editorial office is located in Ann Arbor, Michigan, near the campus of 
y the University of Michigan, and the editors enjoy many faculty privileges at 

T the University. MR employs eleven associate editors, several consultants, and 
e over sixty-five other full-time personnel. It publishes Mathematical Reviews, 


Current Mathematical Publications, special Review volumes and various Indexes. 
The major activity is the creation and maintenance of the MR database from 
which these publications and the online and CD-ROM service, MathSci, are 

1S produced. 


2 The appointment will be for a negotiable period of from two to five years and 

y Should commence by September 1, 1990. The appointment has the possibility of 

: renewal. Applications are welcomed from individuals taking leaves of absence from 
other positions; however, the Executive Editor position is full-time. Salary is 
negotiable and will be commensurate with experience. Generous benefits are 


st available including study leave. 

l; i i i vitae, bibliography, data on 
; Nominations and applications (including curriculum : 

; pae ee and addresses of at least three references) should be sent 


on or before March 1, 1990 to: 


Dr. William Jaco, Executive Director 
American Mathematical Society 
P.O. Box 6248 
Providence, RI 02940 


The American Mathematical Society/Mathematical Reviews is an equal opportunity, 
employer. 
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PAID ADVERTISEMENT 


AMS CONTINUES GROSS DISTORTION IN SURVEYS; 
ABROGATES AGREEMENT WITH GORDON AND BREACH 


New York — "The AMS has again published an erroneous and damaging survey," say officials 
of Gordon and Breach, Science Publishers, Inc., At the time of an earlier survey by AMS, 
Gordon and Breach pointed out many methodological and factual inaccuracies to the AMS. 
The AMS then agreed with Gordon and Breach that, because of the methodological problems, 
Gordon and Breach journals would not be included in any future surveys. The AMS Executive 
Director's exact words were "...| will of course see to it that G&B journals are not listed." This 
was reiterated in later correspondence with the European Mathematical Council. Yet, Gordon 
and Breach now appears in a 1989 AMS survey with many of the same inconsistencies and 
inaccurate conclusions about the price of its journals, due substantially to continuing the use 


of inaccurate methodology, which results in overstatement of Gordon and Breach's prices by 
as much as a factor of two. 


Not only has the AMS engaged in factual misrepresentation, Gordon and Breach believes that 

it has broken all grounds of propriety in having breached the agreement not to include their 
journals in its surveys. In spite of its agreement, AMS personnel were apparently instructed to 
continue sending survey questionnaire to Gordon and Breach in which one would inevitably | 
slip through. An earlier survey questionnaire was sent to our British affiliate some two years , 
ago. Fortunately that one was caught, and when the questioner was informed about our 
agreement, the survey omitted our journals. Prior to publication of the recent survey, AMS 

again sent a questionnaire to Gordon and Breach. It unfortunately came to the attention of a 

new editor, who upon seeing the short deadline and the notation that the information would be 
deemed correct by AMS if there were no response, and being unaware of the prior agreement 
that Gordon and Breach would not be included in AMS' surveys, filled out part of the 
questionnaire. Obviously, his action does not waive the company's right to insist that AMS live 

up to its agreement not to include us in its surveys. 


In the response the editor gave, he expressly listed three different prices we charge, one to 
corporations, a much lower one to libraries, and an even lower one to individuals. The 
corporate price included an optional 30% photocopy license and other factors not necessarily 
comparable to the other publications. The library prices also included an optional photocopy 
license and other factors. AMS, for reasons we cannot fathom, used only the highest 
corporate price rather than our much lower library price, even though the survey claims it was 
directed at libraries. Thus, even the information we provided was misused to produce the most 
damaging results. We believe it may have been done with intent, and we ask the AMS to 

l publish a full retraction of our inclusion in their survey if this is not the case. 


Additionally, the library prices which were used are our listed prices. Libraries regularly receive 
$ additional options, including a reduction if a photocopying license fee is not desired. Further, in 
| 1988 Gordon and Breach granted an additional 15% reduction to all existing library 
subscribers renewing within a given time frame. Also, Gordon and Breach, unlike many other 
publishers, includes postage and handling as part of its price; a proper comparison to other 
journals should not include these costs. None of this is reflected in the AMS study. 


OIIE mi — ——— 


The result is that AMS's calculation for cost per 1,000 characters is far off the mark. In effect, 
what the AMS has done is tantamount to comparing prices of the same automobile offered by 
a dealer which includes options and one which does not. Any survey that is not based on the 
unit price of a product results in an inaccurate and unfair comparison — "apples and 
oranges". If AMS were to have considered these factors, the cost per 1,000 characters for a 
journal such as Applicable Analysis in 1988 is 48 cents, rather than the 93.5 cents published 
in the survey. To give another example, Complex Variables is 26 cents rather than 52 cents: 
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While basing its price survey on page and character co 
the more fundamental difference that are refl i BSA 


| Gordon and Breach believes that surveys like that of the AMS necessarily reflect unfavorably 
/ upon the publishers of commercial publications as opposed to society publications. Of course 
the societies, which are generally non-profit and have tax-exempt status, can consistently price 
at a lower rate: membership dues, advertising, government grants and other forms of support 
insure that their subscription prices will be lower than those of a commercial publisher. But 
Surveys based on cost just do not take into account benefits that commercial publishers, like 
t Gordon and Breach, offer, benefits which may add to cost. These include, for example, the 
international breadth of the material included. In addition, publishing highly specialized journals, 
as Gordon and Breach typically does, necessarily results in higher costs per page but may 
| ultimately be less expensive for the consumer, who will then need to subscribe to fewer 
journals. Therefore, to compare commercial and society publications is, in the opinion of 
Gordon and Breach, not only gratuitous but also blatantly unfair competition. 


M 


The problem with non-analytical surveys like this is that they do not really assess all of the 
factors involved in publication. For example, a publisher may publish a journal of high quality, 
having a limited audience; or he may have the policy of publishing a journal of low quality 
comprising material already covered by other publishers, and enjoy a wider number of 
Subscribers. Our policy is to try to choose the best material regardless of the size of the 
market and produce and price as necessary. Other publishers may have a different approach. 


We do not mean to suggest that we are alone in our philosophy, but when all publishers are 
taken together, WSE hey have government support or not, the results can become grossly 
distorted. If these distortions are used for purchasing decisions, the best quality research may 


well be ignored. 


We welcome research and contribute frequently to discussion of issues pertaining to serial 
Prices. In no way do we mean to inhibit such dialogue. All we are insisting on is accurate 
Methodology of such surveys, or the same misguided selection process and/or criteria will be 
used time and time again, resulting in similar misrepresentations. 
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NATIONAL UNIVERSITY OF SINGAPORE 


DEPARTMENT OF MATHEMATICS 


ndidates who are able to teach in one or more of 


Applications are invited for teaching appointments from ca 
the following areas: 

Pure Mathematics 

Applied Mathematics 

Operational Research 


Statistics 
Candidates should possess a PhD degree in Mathematics or its equivalent. 


Gross annual emoluments range as follows: 
Lecturer $$50,390 - 64,200 


Senior Lecturer S$58,680 - 100,310 
Associate Professor S$88,650 - 122,870 
(US $1.00 = S$1.96 approximately) 
The commencing salary will depend on the candidate's qualifications, experience, and the level of appointment 


offered. 


Leave and medical benefits will be provided. Depending on the type of contract offered, other benefits may 
include: provident fund benefits or an end-of-contract gratuity, a settling-in allowance of S$1,000 or S$2,000, 
subsidised housing at nominal rentals ranging from S$100 to S$216 p.m., education allowance for up to three 
children subject to a maximum of S$10,000 per annum per child, passage assistance and baggage allowance 
for the transportation of personal effects to Singapore. Staff members may undertake consultation work, 
subject to the approval of the University, and retain consultation fees up to a maximum of 6096 of their gross 
annual emoluments in a calendar year. 


The Department of Mathematics is a department in the Faculty of Science. There are 8 faculties in the National 
University of Singapore with a current student enrolment of some 14,000. All departments are well-equipped 
with a wide range of facilities for teaching and research. 


All academic staff have access to the following computer and telecommunication resources: an individual 
microcomputer (an IBM AT-compatible or Apple Macintosh); an IBM mainframe computer with 16 MIPS of 
computing power, departmental laser printers; a wide spectrum of mainframe and microcomputer software 
Vr E HE DS to us academic institutions world-wide. In addition, a proposed campus networ 

on state-of-the-art optical fibre technology will be installed by 199 Sa sharing a? 
electronic communication for the academic community. y 1990 to facilitate resource 


Acn send further information on terms and conditions of service may be obtained from: 
T j 
Personnel Department RE RERI office 
EPA ree of ee National University of Singapore 
eS COL scen 780 Third Avenue, Suite 2403 
New York, NY 10017, U.S.A- 


Tel: (212) 751-0331 


Enquiries may also be sent through BITNET to: PERSDEPT @ NUSVM, or through Telefax: (65) 778394 
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NuMERICAL RECIPES IN PASCAL 
The Art of Scientific Computing 


Revised Edition 

William H. Press, Brian P Flannery, Saul A. 
Jeukolsky, and William T. Vetterling 

The Pascal version of this highly successful text and reference Provides 
lucid, easy-to-read discussions of the most important practical numer- 
ical techniques for science and engineering. More than 200 actual, 
working Pascal procedures are ready to be included in the reader's own 
programs. Not simply translations from the FORTRAN and C pro- 
cedures of previous versions in those languages, these 200 programs 
have been extensively reworked in a clear, consistent Pascal style. 
Pascal: 1989/759 pp./3751 6-9/Hardcover $44.50 


C: 1988/768 pp./35465-X/Hardcover $44.50 
FORTRAN: 1986/702 pp/38330-7/Hardcover $44.50 


LECTURES ON MINIMAL SURFACES, 


VoLaME I 

Johannes C.C. Nitsche 

This monograph deals with the parametic minimal surface in Eucli- 
dean space. The author presents a broad survey that extends from the 
classical beginnings to the current situation while highlighting many of 


the subject's main features. 
1989/563 pp./24427-7/Hardcover $135.00 


CHAOTIC EVOLUTION AND STRANGE 
ATTRACTORS 
D. Ruelle 


Written by one of the world authorities on nonlinear dynamics, this 
book is an accessible and leisurely account of systems that display a 
chaotic time evolution. The analysis presented here is based on statis- 
tical technique known as time series analysis. 

Lezioni Lincee Lectures 


1989/96 pp./36272-5/Hardcover $39.50 
36830-8/Paper $12.95 


DYNAMICAL SYSTEMS AND FRACTALS 
Computer Graphics Experiments in Pascal 
KH. Becker and M. Dórfler; translated by I. Stewart 


While keeping the mathematics simple, the reader is introduced to an 
área of current scientific research that was scarcely possible until the 
availability of computers. 


1989/398 Dp./36025-O/Hardcover $59.50 
36910-X/Paper $19.95 


LINEAR ALGEBRA 
An Introduction with Concurrent Examples 
A.G. Hamilton 

his is a readable introduction to linear algebra intended for use in 
Courses for both students of pure mathematics who may subsequently 
Pursue more advanced study in the area, and for students who require 


ma algebra and its applications in other subjects. 
/240 pp./3251 7-X/Hardcover $69.50 


31042-3/Paper $22.95 


INTRODUCTION TO NON-COMMUTATIVE 
i OETHERIAN RINGS 
- Goodearl and R. Warfield Jr. 


vd $ Standard techniques in the area are introduced, and applied to a 
riety of problems. A recurring emphasis is placed on prime ideals 


and j B 

nd injective modules to help tie the material together. 
ndon M; 

1989/328 


athematica] Society Student Texts 
PP-136086-2/Hardcover $4950 
36925-8lPaper $19.95 


AMBRIDGE. CINIVERSEEY PRESS 
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ASPECTS OF QUANTUM FIELD THEORY IN 
CURVED SPACETIME 
Stephen A. Fulling 
This introduction to the theory of quantum fields in curved spacetime, 
arose from a course taught to graduate students and is designed for 
self-study or advanced courses in relativity and quantum field theory. 
London Mathematical Society Student Texts 
1989/300 pp.134400-XiHardcover $49. 50 

37768-4Paper $19.95 


FUNCTIONAL EQUATIONS IN SEVERAL 
VARIABLES 
J. Aczel and J Dhombres 


This treatise deals with modern theory of functional equations in several 
variables and their applications to mathematics, information theory, and 
the natural, behavioral and social sciences. 

Encyclopedia of Mathematics and Its Applications 

1989/500 pp/35276-2/Hardcover $89.50 


GEOMETRIC ASPECTS OF BANACH SPACES 
Essays in Honour of Antonio Plans 
Edited by E. Martin Peinador and A. Rodes-Usan 


This volume concentrates on some important and contemporary 
themes in Banach space theory written by leading researchers. Topics 
covered include sequences, operators, eigenvalues, s-numbers and 
projection constants. 

London Mathematical Society Lecture Note Series 

1989/200 pp.36752-2/Paper $24.95 


ITERATIVE FUNCTIONAL EQUATIONS 
M. Kuczma, B. Choczewski, and R. Ger 


This is a cohesive and exhaustive account of the modern theory of iter- 
ative functional equations. Many of the results included have appeared 
before only in research literature, making this an essential volume for all 
those working in functional equations and in such areas as dynamical 


systems and chaos. 
Encyclopedia of Mathematics and Its Applications 
1989/550 pp./35561-3/Hardcover $99.50 


Now in paperback... 


FOURIER ANALYSIS 


TW. Körner 

"This is an extraordinary and very attractive book...] would like to see 
the book on the desk of every pure mathematician with an interest in 
analysis, and of every teacher of applied mathematics whose work 
involves analysis” — SIAM Review 

1986/591 pp/38991-7/Paper $34.50 


REGULAR VARIATION 

NH. Bingham, C.M. Goldie, and JL. Teugels 
Encyclopedia of Mathematics and Its Applications 
1987/512 pp./37943-liPaper $3450 


ERGODIC THEORY 


Karl Petersen 
1983/329 pp./38997-6 Paper $29.95 


See these and other outstanding titles at the Cambridge booths. 
CAMBRIDGE UNIVERSITY PRESS 


CC-0. In Public Domain. 


40 West 20th Street, New York, Ny 10011 


Modern-Perspectives.of. Mathematics: —_S 


Mathematics as a Consumer Good, Mathematics in Academia | 


"O 1010 —— 
March 29-31, 1990, Cornell University 


The Mathematical Sciences Institute (MSI), Cornell University, is bringing together influential 

| mathematics consumers, educators, and researchers for a 3-day examination of the nation's Use 
and development of mathematics resources. Drawn from government policy agencies, acade- 
| mia, and business and industrial laboratories, they will address how to develop mathematics 

i education and research in ways that will encourage the interplay of mathematics and its appli- 
| cations in business, industry, and government. 


| Malvin H. Kalos, Cornell University, The Impact of Computers on Mathematics, (Keynote 
i" address); Edward E. David, Jr., EED, Inc., Mathematics in a World of Mega Projects; Can it 
s Survive?; Peter D. Lax, Courant Institute of Mathematical Sciences, Today's World and 
| | Mathematics; Jacques-Louis Lions, Centre National d'Etudes Spatiales College de France, Pure 

| and Applied Mathematics; Ivars Peterson, Science News, The Mathematical Tourist; Shmuel 
| Winograd, IBM, Mathematics and Computers; Roger W. Brockett, Harvard University, Mathe- 

i matics of Intelligent Machines; Mary F. Wheeler, Rice University, Relationships between Industry 

and Academics; Walter W. Hollis, U.S. Army, Mathematics in Defense -- Support to the Decision 
Process -- A Subset; John J. Hopfield, California Institute of Technology, Mathematics in Neural 


Sciences; Michael E. Fisher, Univeristy of Maryland, Mathematical Rigor in Physics: To What 
End? 


Program Description 


The symposium begins on Thursday, March 29, with registration, dinner, and the keynote 
| address. Friday, March 30 will be devoted to lectures and discussion periods followed by an 


open, university lecture in the evening. The symposium will conclude with a panel discussion 
and a summary of recommendations on Saturday, March 31. 


Werner C. Rheinboldt (Panel Chair), University of Pittsburgh; George Metakides, ESPRIT; 
Cathleen S. Morawetz, Courant Institute of Mathematical Sciences; Malcolm R. O'Neill, Us 


i Army; Richard S. Stepleman, Exxon Research and Engineering C k 
: j 7 ;R Teukolsky, 
d Ithaca High School; Daniel Willard, U.S. Army. $ g Company; Rose 


General Information 


The symposium will be held at Cornell University, Ithaca, NY. For information, contact con- | 


ference secretary Diana Drake at the Mathematical Sci j versity, 201 
ences I rsity, 
Caldwell Hall, Ithaca, NY 14853-2602, 607/255-7740. ces Institute, Cornell University 


Organizing Committee 


Yervant Terzian (Committee Chair), Chairman, Department of Astronom 


: ene 
een te à : ; Wilson V. Kone, Associate Dir 
tor for Administration, Mathematical Sciences Institute; Simon A. Levin, UNS Center for Environmental 


unu am war UE Mathematical Sciences Institute, Lars B. Wahlbin, Associate H 
irector for Research, Ma ti ; EO AI , i 
Ge sony, ematical Sciences Institute; all of Cornell University. Daniel Willard, 


MSI is partially funded by the U.S. Agmy died Ties c 
< educator and employer. CRSPAER Bien Cornell Universitpie inattentive action, equal opportunity 


“When our baby was born, we bought $75,000 
additional AMS Members" Life Insurance... 


and insured him, too!” 


"...Now! feel better knowing that when our 


baby grows up, there will be enough insurance 


protection if I’m not around." 
. As your family grows, so should your life 
insurance coverage. And this group life insur- 
ance makes a lot of sense to growing families. 

It's economical. You get inexpensive group 
rates. And, this group term life insurance goes 
With you wherever you go. Get a new job and 
it stays with you—as long as you remain a. 
member. That's important in a mobile society 
like ours. 

.You can insure yourself, your spouse and all 
eligible children. One low premium covers all 
your children. 


Insurance 


TI i : 
he AMS Life Plan is underwritten by Connecticut General Life 
form number 


Co t 
G Moon. a CIGNA Company, Hartford, Connecticut 06152 on 


CC-0. In Public Domain. Gurukul 0 


So review your current insurance now. And, 
for the extra insurance you need, simply call or 
write the Administrator. 


UP TO $300,000 IN 
TERM LIFE INSURANCE PROTECTION 
IS AVAILABLE TO AMS MEMBERS. 


Plus these other group insurance plans: 
Excess Major Medical 
In-Hospital Insurance 

High-Limit Accident Insurance 
Disability Income 


Contact Administrator, 
AMS Group Insurance Program 


Smith-Sternau Organization, Inc. 
1255 23rd Street, N.W. 
Washington, D.C. 20037 


A 3 Toll Free 
|ibC. dies R02 296-8030 


INSTITUTE FORMATHEMATICS AND LIS, APPLICATIONS - 


angotr 


University of Minnesota 


514 Vincent Hall 
206 Church Street S.E. 
Minneapolis, Minnesota 55455 


FAX (612) 626-7370 telephone (612) 624-6066 
ima-staff'/csfsa.cs.umn.eduCumnacvx.bitnet ima staff'ícsfsa.cs.umn.eduOumn-cs.cs.umn, edu 


IMA Summer Program 


RADAR AND SONAR 


June 18 - June 29, 1990 


ORGANIZERS 
Alberto Grunbaum (chairman), Marvin Bernfeld, Richard E. Blahut, Richard Tolimieri 
OUTLINE 
Weak iL, Ihtine l s= June 22.1090 = — sack ane acne neces TUTORIAL 


Lecturers: Richard E. Blahut, Willard Miller, Jr. and C.H. Wilcox 


The first week will be run as a summer school. There will be three minicourses, each 
consisting of five-hours lectures. Lecture notes prepared by the lecturers will be distributed 
to students and participants as they arrive at the IMA. The minicourses are: TOPICS IN 
HARMONIC ANALYSIS WITH APPLICATIONS TO RADAR AND SONAR (Miller), 
SONAR AND RADAR ECHO STRUCTURE (Wilcox), and THEORY OF REMOTE 
SURVEILLANCE ALGORITHMS (Blahut). 


Week 2; June 25-June 29, 1990 ........................ RESEARCH PROBLEMS 


Scientists mostly from industry and government agencies who are working on problems 
in Radar or Sonar will present research problems. During this week, in addition to the 
audience of the first week, there will be other invited participants (Gods from universities) 
whose research is connected to Radar and Sonar. 
xokokokokokolekokoeookokolokeololokekeloloololeleleecleletelolek 
Partial list of confirmed speakers and participants 


(in addition to organizers): 


Zee aoe Mostafa Kaveh Harold Naparst Robert Shore 

Dennis Bud um cat Joseph O'Sullivan Murray Simon 

E. Fei ex meu Maass Norman Owsley Donald Snyder 

iede Ša t arend Marino Craig Poling Ahmed Tewfik 

Kadi ; de ner Medgyesi-Mitschang Howard Resnikoff Edward L. Titlebaum 
SS Ha, See user Meyer Vladimir Rokhlin Eric Walton 

Gary Hener UN i Walter Schempp Charles Weigel 
Steven Izen David Ve Luise Schuetz Harper J. Whitehouse 


Kenneth Schultz Avideh Zakhor 


PARTICIPATING INSTITUTIONS:Georzi i 
e , v9: Georgia Institute of Tech i 5 T ; ichig?? . 
Bi pov Northern Minois University, OIEA Uae adiaua Saori Iowa State University, Mi vers 
VOUS ot Iowa Universit AD aeiy of Houston, University of Illin E University, Eurdue n ols bee x 
iversit don » Wh y ichigan, University {Mi c inois (Chicago), University of Illino tsburgh 
ate University CC-0. In Public Domain? CUrUKU RATOA Boke tversiteyicnfaNot re Dame, University of Pit 


IPAT! T 
> [PATING CORPORATIONS:Bellcore, Cray Research, Eastman Kodak, General Motors Honeywell IBM, Motors 
1 p 
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niversity of Minnesota 
514 Vincent Hall 
206 Church Street S.E. 


Minneapolis, Minnesota 55455 


FAX (612) 626-7310 t 
elephone (612) 624- 
jma_staff/csfsa.cs.umn.edu@umnacyx.bitnet ins stafficaigs. te. DETTO PO cs.umn.edu 


Dre 
IMA Summer Program 
NEW DIRECTIONS 
IN 
TIME SERIES ANALYSIS 
July 2 - July 27, 1990 
ORGANIZERS 
Emanuel Parzen (chairman), David Brillinger, Murray Rosenblatt 
si Murad Taqqu, John Geweke, Peter E. Caines 
OUTLINE 

w Week 1, July 2=6;1990 =e... e a eee NON-LINEAR MODELS 

Week 2, July 9-137 1990 mm — rm SELF-SIMILAR PROCESSES 
di & LONG-RANGE DEPENDENCE 
ed Week 3, July 16-20, 1990 INTERACTIONS OF TIME SERIES & STATISTICS 
IN Week 4,-July 23-27; 19902- eet. ee eee TIME SERIES RESEARCH 
r) COMMON TO ENGINEERS & ECONOMISTS 
TE HEA KK EK EE E E E KEK E ok ok KEK KK EK ok k k k kk 

Partial list of confirmed speakers and participants (in addition to organizers): 

AS P. Arzberger S. Durlauf M. Kaveh G. O’Brien F. Sowell 

F. Avram K. Dzhaparidze B. Kedem H. Oodaira J. Stock 
ms P.M. Bleher L. Fahrmeir P.R. Kumar G. Papanicolaou T. S. Rao. 

P. Bloomfield T. Fine M. Lacey J. Peyriere D. Surgailis 
he P. J. Brockwell R VFO aaa G. Picci .. G. Tauchen 
es) S. Cambanis W. Fuller J. Ledolter M. Pourahmadi G. Terdik 

E. Carlstein A. R. Gallant P.A.W. Lewis M.B. Priestley N. Terrin — 

M. Casdagli W. Gersch K-S. Lii M.L. Puri D.B. Tjostheim 

K.S. Chan E. Ghysels A. Lindquist A. Raftery H. Tong 

H. F. Chen G.B. Giannakis A. Lo G. Reinsel K. ‘Truong 

R. Cioczek A. Gombani M. Maejima J. Rissanen R. Tsay — 

D. Cline D. Guegan P. Major P. Robinson J.K. Tugnait 

J. Cryer L. Gou B. Mandelbrot H. Salehi ^ ^ J. W. Tukey 

R. Dahlhaus EESHAnnon J.M. Mendel G. SamorodnitskyW. Vervaat 
m R. A. Davis E.M. Hemerly S. Meyn J. Scargle M. Watson 
| Y. A. Davydov M. Hinich H. J. Newton J. Siderowich E. Waymire 

H. Dehling C. M. Hurvich C.L. Nikias C. A Sine S pn 
se M. Deistler H. Kaufmann T. Mori V. Solo a peus 

Some partial support is still available for researchers (including graduate students) who 
ho are, or wish to become, familiar with the subject. Preference will be given to those who 


ho participate in the entire program. For details write to Avner Friedman, Director, at the 


he ab ve 
7 fe) z z z Taye 
address. nstitute of Technology, Indiana University, Iowa State University, Michigan 


P RTICIPAT 7 ia I z : 5 $ h E s 
[ ING INSTITUTIONS:Georgia University, Ohio State University, Purdue University, University 
c. of et University, Northern Illinois Universi ore E University of Illinois (Chicago), University of Illinois (Urbana), 
P rel iiec 280, University of Cincinnati, tni irai of Minnesota, University of Notre Dame, University of Pittsburgh, 
Ww sity of Iowa, University of MixbjgsmPuBit Domain. Gurukul Kangri Collection, Haridwar 


PARTICIS te tee ene Cray Research, Eastman Kodak, General Motors, Honeywell, IBM, Motorola, 


FROM 


WINONA: 
RAI 


N Tl 


INTRODUCTION TO 

THE THEORY OF ERROR- 
CORRECTING CODES, 2nd Ed. 
Vera Pless, University of Illinois - Chicago 
1-61884-5 224pp Sept. 1989 $34.95 


ELEMENTS OF COMPUTER 
ALGEBRA 

Alkiviadis G. Akritas, University of Kansas 
1-61163-8 415pp March 1989 $46.95 


PRIMES OF THE FORM x? + ny? 
Fermat, Class Field Theory, and 
Complex Multiplication 

David A. Cox, Amherst College 

1-50654-0 368pp Sept. 1989 $42.95 


COMPUTATION FOR THE 
ANALYSIS OF DESIGNED 
EXPERIMENTS 


Richard M. Heiberger, Temple University 
1-82735-5 704pp July 1989 $59.95 


LINEAR OPERATORS IN 
SPACES WITH AN INDEFINITE 
METRIC 

T.Y. Azizov and L.S. lokhvidov, Voronezh 
State University, USSR 

1-92129-7 304pp Mar. 1990 $82.95* 


CHEBYSHEV POLYNOMIALS: 
From Approximation Theory to 
Algebra and Number Theory, 
2nd Ed. 

Theodore J. Rivlin, IBM - Thomas J. Watson 
Research Center 

1-62896-4 208pp Mar. 1990 $49.95* 


THEORY TO PRACTICE 


Way Clases Tias 


Curtis& 
REINER 


Methods of 
Representation Theory 


With Appications to 
and Orders 
1 


Fourier Analysis 
on Groups 


Finito Groups 
voi 


FRACTAL GEOMETRY: 
Mathematical Foundations and 
Applications 

K.J. Falconer, University of Bristol, U.K. 
1-92287-0 224pp Dec.1989 $33.95 


STATISTICAL DESIGN AND 
ANALYSIS OF EXPERIMENTS 
With Applications to Engineering 
and Science 


R. L. Mason, Southwest Research Institule& 
J. L. Hess, E.I. DuPont de Nemours & Compz. 


1-85364-X 692pp May 1989 $59.95 


MATHEMATICAL BIOECON- 
OMICS: THE OPTIMAL MAN- 
AGEMENT OF RENEWABLE 
RESOURCES, 2nd Ed. 


Colin Clark, University of British Columbia 
1-50883-7 400pp Mar.1990 $44.95* 


{ 


INTRODUCTION TO 
MODERN SET THEORY 
Judith Roitman, University of Kansas 
1-63519-7 250pp Nov.1989 $39.95 


MATHEMATICAL METHODS FOR 
SCIENTISTS AND ENGINEERS 
Linear and Nonlinear Systems 

Peter B. Kahn, SUNY at Stony Brook 

1-62305-9 656pp Oct.1989 $54.95 


NONNEGATIVE MATRICES 
IN DYNAMIC SYSTEMS 


A. Berman, Technion, Israel, cut 
M. Neumann, University of Connecticut: 
R.J. Stern, Concordia University, Canaoa 


1-62074-2 225pp Sept. 1989 $36.95 


Now available in paperback 

METHODS OF REPRESENTA- 
TION THEORY: 

With Applications to Finite Groups 
and Orders — Volume 1 

Charles W. Curtis, University of Oregon 

and Irving Reiner 

1-52367-4 848pp Jan. 1990 $34.95* (paper) 


CHAOTIC DYNAMICS OF 
NONLINEAR SYSTEMS — ; 
S. Neil Rasband, Brigham Young Univers! y 
1-63418-2 256pp Nov. 1989 $39.95 


ABSTRACT AND CONCRETE 
CATEGORIES 


Ji Adamek, Technical University Prag 
zechoslovakia; George s orrlich: 
Kansas State University, & Horst Herrlich 
Universitat Bremen 


1-60922-6 520pp Feb.1990 $49.95 


FOURIER ANALYSIS ON GROUPS 
Walter Rudin, University of Wisconsin-Madison 
1-52364-X 296pp Jan.1990 $26.95* (paper) 


To order, write: 
JOHN WILEY & SONS, INC. 

605 Third Avenue, Box 0-0168, 

New York, NY 10158. Attn: S. Franklin, 10th Floor. 


To order by phone, call toll-free: 1-800-526-5368 
All other inquiries, call: 212-850-6418 


( * ) denotes a tentativ 
C[-0. In Public Domain. Gurukul Kangri Collection, 


Prices subject to change without notice & higher in Canada 


pre-publication price 


aridwal 


; 
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A New Way to View Mathematics 
—— — 4uemauücs 


AMS-MAA Invited Addresses 
and ICM-86 Plenary Addresses 
now on videotape! 


SS 


Today's eminent mathematicians 


The AMS is now offering a selection of important mathematics le 7 IRA ; 
at the January Joint Mathematics meetings, and Piena nr on videotape: Joint AMS-MAA Invited Addresses, presented 


IPM res í Mehr 
August, 1986, as well as some special videos on interesting mathemati OPES the International Congress of Mathematicians in 


..bring the subject to life 


teachers, and researchers will all appreciate these videotapes not only f: 
historical perspective and personal touches the speakers bring to them. 


Joint AMS-MAA Invited Addresses 


VHS Format, approx. one hour, 
Price $59 each 


titute & 
Compe D The European Mathematicians’ 
35 Migration to America, by Lipman 
Bers, Code VIDBERS/NA 
)N- O Indeterminate Forms Revisited, by 
AN: Ralph P. Boas, Code VIDBOAS/NA 
QO The Topological Constraints on 
LE Analysis, by Raoul H. Bott, 
Code VIDBOTT/NA 
bia QO George Cantor: The Battle for Trans- 
p. finite Set Theory, by Joseph W. 
Dauben, Code VIDDAUBEN/NA 
D Arithmetic Progression: From Hilbert to 
1j Shelah, by Ronald L. Graham, 
Code VIDGRAHAM/NA 
Q Zoll Surfaces, by Victor Guillemin, 
tê Code VIDGUILLEMIN/NA 
ada j B Matrices I Have Met, by Paul R. 
595 Halmos, Code VIDHALMOS/NA 
O Episodes in the Origins of the Representa- 
Han MEN of Lie Algebras, by Thomas 
Ins, 
Code VIDHAWKINS/NA 
ersily in HOD Computers Have Changed the Way I 
5 eah by John G. Kemeny, 
T ode VIDKEMENY/NA 
TE Tha Flowering of Applied Mathematics in 
merica, by Peter D. Lax, 
ode VIDLAX/NA 
que. Some Major Research Departments 
ich of Mathematics. by 
Ic Conders Mac Lane, 
; Ode VIDMACLANE/NA 
5 Q Transonic Flo, d Mixed Equati 
v and Mixe uations, 
— by Cathleen S. Morawetz, 2 


ode VIDMORAWETZ/NA 


1871 U 
by Surf; 


PREPAYMENT REQUIRED. Order from American Mathematical Soci 

SA or call (800) 321-4AMS to charge on 
ace; for air delivery add: Ist video $5, each a 
. In Public Domain. Gurukul Kangri Collection, Haridwar 


D Oscar Zariski and His Work, 
by David Mumford, 
Code VIDMUMFORD/NA 


O The Story of the Higher-Dimensional 
Poincaré Conjecture (What Really 
Happened on the Beaches of Rio de 
Janeiro), by Stephen Smale, 

Code VIDSMA/2NA 


ICM-86 Plenary Addresses 
VHS Format, approx. one hour, 
Price $49 each 

U Geometry of Four-Manifolds, by 
Simon K. Donaldson, 
Code VIDDONALDSON/NA 


O Underlying Concepts in the Proof of the 
Bieberbach Conjecture, by Louis de 
Branges, Code VIDDEBRANGES/NA 


O Recent Progress in Arithmetic Algebraic 
Geometry, by Gerd Faltings, 
Code VIDFALTINGS/NA 


o Quasiconformal Mappings, by 
Frederick W. Gehring, 
Code VIDGEHRING/NA 


o Soft and Hard Symplectic Geometry 
by Mikhael Gromov, 
Code VIDGROMOV/NA 


O Efficient Algorithms in Number 
Theory, by Henduk W. Lenstra, 
Code VIDLENSTRA/NA 


o New Developments in the Theory of 
Geometric Partial Differential 
Equations, by Richard M. Schoen. 
Code VIDSCHOEN/NA 

o Classifying General Classes, by 


Saharon Shelah, 
Code VIDSHELAH/NA 


B Complexity Aspects of Numerical 


Analysis, by Stephen Smale, 
Code VIDSMALE/NA 


VISA or MasterCard. All 
dd'l $3, max. $100. 


ety, P.O. Box 1571, Annex Station, Providence, RI 02901- 
prices are subject to change without notice. Free shipment 


O Problems in Harmonic Analysis 
Related to Oscillatory Integrals 
and Curvature, by 
Elias M. Stein, Code VIDSTEIN/NA 


D Representations of Reductive Lie 
Groups, by David A. Vogan, Jr., 
Code VIDVOGAN/NA 


O String Theory and Geometry, by 
Edward Witten, 
Code VIDWITTEN/NA 


O Also available from ICM-86: Addresses 
on the Work of the 1986 Fields Medalists 
and Nevanlinna Prize Winner (These four 
talks are on one tape.) 

Code VIDMEDAL/NA 


On the work of Simon K. Donaldson, Fields 
Medalist, by Michael F. Atiyah; On some 
of the mathematical contributions of Gerd 
Faltings, Fields Medalist, by Barry Mazur: 
On the work of Michael Freedman, Fields 
Medalist, by John W. Milnor; On the work 
of Leslie G. Valiant, Nevanlinna Prize 
Winner, by Volker Strassen 


Now Available Through the AMS 

o Chaos, Fractals and Dynamics: Computer 
Experiments in Mathematics, with Robert 
Devaney, 
Code VIDDEVANEY/NA Price $59 


HO The Beauty and Complexity of the 
Mandelbrot Set with John Hubbard, 
Code VIDHUBBARD/NA Price $59 

O Introducing Mathematica, with Stephen 
Wolfram, Code VIDWOLFRAM/NA 
Price $49 
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r for the Mathematical Sciences 
announces the 
Fourth Annual Workshop for Advance 


THE MATHEMATICAL SCIENCES 
March 3-6, 1990 


ommunicate to potential graduate students the level of 
oday. The program will focus on topics in three areas. | 


Arizona Cente 
d Undergraduates 


——————— SS S SS SESS 
| 


CURRENT IDEAS IN 


The main goal of these workshops is to C 
excitement and activity in mathematical sciences t 


1. Geometry in Analysis and Number Theory 
2. Numerical Methods for Multi-Scale Problems 


3. Mathematical Applications in the Life Sciences 


The deadline for application material is February 2 A 


Partial travel and subsistence support is available. 
1990. Direct all correspondence to: | 


W. M. Greenlee or T. W. Secomb | 
Department of Mathematics, Program in Applied Mathematics | 
University of Arizona, Tucson, Arizona 85721 | 

(602) 621-4664 E — 


C—— —  —— rr 


GRADUATE FELLOWSHIPS AT $12K PER ANNUM 
Mathematical Sciences, University of Arizona 


will be avails 


3 Up to 15 fellowships for outstanding new graduate students in the mathematical sciences 
d/or fundamer 


1990-91. Fellowship applicants should be seeking the Ph.D. and planning careers in teaching an 


research. Anticipated stipends are $12,000 for 12 months with both in-state and non-resident tuition waived. 
: While a few fellowships may be offered to foreign students, most are restricted to citizens, perm 
f the UT 


residents, or individuals who have established intent to become citizens or permanent residents O 


States. Applications from U.S. women and stud i invité 
a :S. ents belonging to U.S. minori icularly In" i 
Currently one-third of the U.S. graduate students in pure and a li OF Y groups CIO pore por 
pplied mathematics at Arizona are women. m 
E The University of Ari i lov 
: WOO MEN eur m programa in traditional pure and applied mathematics; and felloy 
study encompassing such areas as dynamical Em. RE presents a wealth of opportunities for ural COL 
; : x , mbe : o m 
group Meon. ner near partial differential equations, aem acomputational -sein end S roblem? | cour 

eoreti ngineering and interdisciplinary applied physics. In additi physics, proba ility § ) facilities 
5 addition, outstanding computationa { cour 


graduate study and research are available to t 3 
University of Arizona. he over 165 graduate students in the mathematical science? 


Fellowship applicants of superior qualit i 

y will be among the st invi nual V 
een Pa rela Ideas in the Mathematical Se t D. EACT p 
areas: (i) Geometry in Analysis and eeens to communicate topics in current active researc 
Mathematical Applications in the Life Sciences. Ory, (ii) Numerical Methods for Multi-Scale "o 


For information and application materials writ 


Mathematics/Program in Applied Mathematics, e: W. M. Greenlee or T. W. Secomb, 


University of Arizona, Tucson, AZ 85721 (602) 621-2068- 


Arizona is an EOE/AA Employer 


The University. of 
i jn. Gurukul Kangri Collection, Haridwar | 


PUBLICATIONS 6P TENSEIGNEMENT MATHÉMATIQUE 


———— M — u— — M À—— MH 


Masaki KASHIWARA: Introduction to microl 


ocal analysis 
These survey lectures were given at the University of Bern under the sponsorship of the International Mathematical 
Union. They explain the microlocal point of vie 


| J ; w (consideration of the cotangent bundle) for the study of linear 
differential equations. 38 pages, 1986; 20 Swiss Francs. 


of 


Shing Tung YAU: Nonlinear analysis in geometry 


This is an expanded version of surv 


equations: Yamabe problem related 


Káhler geometry. 56 pages, 1986; 25 Swiss Francs. 


Vladimir I. ARNOLD: Contact geometry and wave propagation 


These survey lectures were given at the University of Oxford under the sponsorship of the International Mathematical 
Union. Contents: Characteristics, Submanifolds, Legendre fibration and singularities, Legendre varieties and 
the obstacle problem. 56 pages, 1989; 27 Swiss Francs. 


20% discount available on prepaid orders placed with 


L Enseignement Mathématique 
POB 240, CH-1211 Geneva 24, Switzerland 


Centre de Recherches Mathématiques 
CRM summer SCHOOL 1990 (uty 2- Aucusr 10, 1990) 


e REPRÉSENTATIONS DES GROUPES 
ET DES ALGÈBRES DE LIE 


n Duri i Recherches Mathématiques will offer graduate courses to students having 
Ting th toA t10, 1990, the Centre de Recherc : 
nowledge of m f N 2: ARE Fom general topology, modern algebra, and functional analysis and xe pup ls E 
is theme will be group representations and their applications in mathematical physics and number theory. The courses are free and there wi 
nal fellowships to defray living and travel expenses. 
d eae 3 P.Kutzko Local classfield theory & the representation 
nm , .Ku 
d Du Bedard Grupe ligare sara TOMBE rie fos) theory of GL(N) of a p-adic field 
1 i 1 4 Y. Saint-Aubin Algébres de Lie de dimension infinie et 
s &' | Course 2 A Knapp Representations of real reductive groups course em ise Rue | 
KH 
o J. AGM al LECTURES fis R. Moody Universal central extensions and vertex DUE 
P ; W/L. CI ee Bae digues L. Vinet Quelques applications de la théorie des représentations en 
in ozel Intégrales orbitales pour les groupes p-adiq ey 
nd [ R. Lang] physique 
8 Stands Algèbre de Virasoro 


Students wishing to Participate are requested to send an application and a letter of recommendation by a professor before March 30, 1990 
? Sylvie Chénevert at the address below. 


| 
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Centre de Recherches Mathématiques 


CRM 


POSTDOCTORAL 
FELLOWSHIPS 


genetics and resources. How- 
ever, high-quality applications 
in all fields are welcome . 


CRM, a national research center 
for mathematics and its applica- 
tions, announces the creation of 
its postdoctoral program, with two 
fellowships in 1990-01, each 
renewable for a second year. The 
annual stipend is $26 000 CDN; 
no teaching duties are involved. 
Applicants should have received 
the PhD by September 1, 1990. 


Applications, which should be 
complete by February 16, 1990, 
comprise a curriculum vitae, a 
statementofresearch interests and 
plans, and three letters of recom- 
mendation sent directly to: 


Francis Clarke, Director 
CRM 

Université de Montréal 
C.P. 6128-A 

Montréal, Québec 

Canada H3C 377 


The fields of researchrepresented 
at CRM include analysis, dif- 
ferentialequations, mathematical 
physics, optimization, and inter- 
disciplinary studies involving, for 
example, biology, linguistics, 


[ 


University of Wyoming 
Rocky Mountain Mathematics Consortium 
Regional Summer School 
ENRICHING DISCRETE MATHEMATICS Coy 
WITH RECENT DEVELOPMENTS 
July 16 - August 3, 1990 | 


RSES 


The course will address selected important and recent develop We 
discrete mathematics. The goal is to more quickly incorporate eee 

ern discoveries in this rapidly expanding field into college courses To; 
grade levels. Many new advances are in fact highly suitab] atq = 
ing and modernizing basic courses. Both fundamental theoretica] n 
and contemporary applications will be covered. Some of thet | 
be included are: developments on the marriage problem anq tid 
sion schemes, Hamiltonian cycles for binary trees (the Catalan nun 
the famous labeling lemmas of Sperner and Tucker with applications, 
labeling and path following algorithms for finding equilibrium and R. 
points, the combinatorial structure for power indices in politica] scien 
and combinatorial aspects of polytopes. ^ 
PREREQUISITES: Familiarity with basic linear algebra and some ex; 
sure to elementary discrete mathematics is desirable. 2 
SPEAKERS: William F. Lucas, The Claremont Graduate School, will l; 
ture during the three weeks. Carl W. Lee, The University of Kentucky, y; 
lecture throughout one week. A few additional lectures will be presen 
by distinguished experts in the subject. 


ADMISSION AND SCHOLARSHIPS: Entry into the summer schojli 
restricted, but is without charge to those who are qualified and are adni 
ted. National Science Foundation funding which consists of a stipend pk 
living costs is available for selected faculty. A limited number of schol: 
ships, covering living costs, are available for qualitied graduate studeni jn 
For further information and application forms, please write to: 

Professor A. Duane Porter - Mathematics Department 

Box 3036 - University of Wyoming 

Laramie, Wyoming 82071 
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Lawrence E. Thomas, Chairman 
Department of Mathematics 
University of Virginia 
Charlottesville, Virginia 22903 


The Department of Mathematics is seeking an out- 
standing candidate for a tenure-track position at 
any level. Preference is to be given to applicants with 


interests in mathematical physics and with a strong 
commitment to teaching. 


In addition, the department expects to fillits Whyburn 
Instructorship. Applicants should show exceptional 
promise in teaching and research. Preference is to 
be given to applicants who have received the Ph.D. 
within the past two years and who are working in 
algebraic topology. The Instructorship is a two-year 
appointment with reduced teaching load and partial 
summer support. 


The University of Virginia is an 


Equal Opportuni 
Affirmative Action Employer. eA 
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— REVIEWS VOLUMES = 


Reviews in Operator Theory, 1980-86 
Introduction by Paul R. Halmos 


Operator theory is the branch of mathematics that treats the ob; 


í j jects of analysis (numerical valued functions and their 
limiting properties) by the methods of modern topology and algebra. While, roughly speaking, the area 46 deals primar- 
ily with the objects (i.e., topological vector Spaces) ass 


. ociated with the category of topological linear algebra, the area 47 
deals with the morphisms between these objects (i.e., the mappings-both linear and nonlinear-between these spaces). 


Although functional analysis and operator theory developed as identifiable fields in the early part of this century they 
have seen tremendous growth in the past few decades and have found applications to diverse areas, both to purely 
mathematical areas and to other scientific disciplines. These volumes contain a wealth of information about linear 
operators, algebraic systems of linear operators, differential and integral operators, and nonlinear operators. 


All the Mathematical Reviews entries having operator theory (MR classification number 47) as a primary or secondary 
classification between 1980 and 1986 appear in these volumes. Within each section. reviews are ordered by their MR 
number. Relevant cross-references are given with each review, and author and key indexes appear in the fourth volume. 


4 volumes, 2638 pages, Softcover, 1989, ISBN 0-8218-0135-X, LC 89-6551 
List $196, Institutional member $157, Individual member $1 18, Reviewer $98 
To order, please specify REVOPE/86NA 


Reviews in Functional Analysis, 1980-86 
Introduction by William B. Johnson 


These four volumes bring together a wealth of bibliographic information in the area of functional analysis. They contain 
the complete reviews, appearing in Mathematical Reviews between 1980 and 1986, of all of the articles, books, and 
conference proceedings having primary or secondary classification 46 (functional analysis). , : ! 
Classified according to the 1980 Mathematics Subject Classification scheme, the reviews are listed according to their 
MR classification number. Each entry is followed by a list of all subsequent reviews that cite the entry as a reference. 

In addition, the author and key indexes appear at the end of Volume 4. 


4 volumes, 2461 pages, Softcover, 1989, ISBN 0-8218-0134-1, LC 89-6708 
List $196, Institutional member $157, Individual member $118, Reviewer $98 
To order, please specify REVFUA/86NA 


r= Special Combination Offer: s | 
Reviews in Functional Analysis, 1980-86 and Reviews in Operator Theory, 1980-86 | 


ISBN 0-8218-0139-2 : 
List $314, Institutional member $251, Individual member $188, Reviewer $157 


To order, please specify REVFAO/86NA 


Prepayment required. Review volumes are shipped by surface at no extra charge; contact the AMS Customer Services for air 


delivery rates. Pri bject to change. : $ 
Order from the N E Society, P. O. Box 1571, Annex Station, Providence, RI 02901-1571 or call toll free 


800-321-4AMS (321-4267) in North America to charge with VISA or MasterCard. 
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AMERICAN MATHEMATICAL SOCIETY 


The Journal of the American Mathematical Society is a quarterly journal 
containing research articles of the highest quality in all areas of pure and 


applied mathematics. 


Editors 


Michael Artin 

H. Blaine Lawson, Jr. 
Richard Melrose 
Wilfried Schmid 
Robert E. Tarjan 


ISSN 0894-0347 
Quarterly, Volume 3, 1990 
Code 90JAMS/NA 


1990 Subscription Prices: List $116*, Institutional Member $93*, Individual Member $70* 


* Add for postage: Surface delivery to destinations outside the U. S. and India -- $8; to India ~ 
$18. Expedited delivery to destinations in North America $12; elsewhere -- $25. 


Note: Subscriptions to AMS journals are sold only on a calendar year basis (January-December); split year and multiple yea" 
subscription orders are not accepted. Subscription orders received from nonmember institutions and organizations after Janu 

1 of the subscription year will be sold at list price plus a 10% late charge (rounded); the maximum late charee for any subscrip- 
tion is $200. Subscription cancellations from nonmembers will not be accepted after March 1 of the subscription year. Cancel 


tion refunds are computed by deducting an $8 cancellation fee, and the price of each issue already shipped, from the price paid. 


To order: Prepayment required in U. S. funds. Mail to AMS, Annex Station, P. O. Box 1571, 


Providence, Rhode Island 02901-1571 U.S.A. or call 800-321-4AMS (321-4267) in North 
America to use VISA or MasterCard. 
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Letters 


to the Editor 


Small Travel Grants 

The November Notices (p. 1212- 
1213) reported on the discussion in 
the science policy committee about 
the idea of travel grants. Some of 
the comments given by members of 
that committee were so bizarre that 
a letter to the editor seems in order. 
First off, most members of the 
AMS (but not apparently some mem- 
bers of the science policy commit- 
tee) know how hard it is for all 
but the very best mathematicians at 
the very best places to stay alive 
mathematically-to stay informed 
about what is ‘happening’ in math- 
ematics. Moreover, the vast major- 
ity of active mathematicians receive 
litte or no encouragement that the re- 
search they are doing is worthwhile. 
The future ‘super stars’ among our 
undergraduates will probably go into 
mathematics regardless-but what 
about other, potential Ph.D.’s? Ev- 
€ryone agrees that we need to attract 
bright students to mathematics. Ad- 
ditional graduate fellowships or post- 
docs are less meaningful then one 
Might think-if the teachers of these 
Self-same students are honest and 
Say: "Well you will get support for a 
few years but, unless you turn into a 
Super star, you'll get no help there- 
after." After all, consider how little 
hope €ven a “better than average" 
Tesearcher has of receiving support. 
This is the point. Not ad hominum 
Comments about who is or who is not 

Worthy of a research grant. 
Perhaps we should restrict these 
Proposed travel grants to people who 
ave not had a research grant in the 
ast n years (pick you favorite value 
Of n). Perhaps they should come 
Put of the educational division in 
S. I neither know nor care. But I 
9 know that something is seriously 


wrong with the mathematical infra- 
Structure in the United States and 
we had better do something about 
it-fast. 

Some specific comments about 
concerns raised by members of the 
committee: 

1. Travel grants will help mathe- 


maticians stay “mathematically alive”. 


This improves the infrastructure of 
mathematics in the U.S. (If prop- 
erly pitched this is politically po- 
tent.) And, so is the “return on the 
investment” that McDonald asked 
about. Also pitched this way, Polk- 
ing’s comments are also irrelevant as 
the grants are for “infrastructure” or 
“continuing education” rather than 
pure “research grants”. 

The Association for Women in 
Mathematics currently administers a 
program similar to the one proposed 
(funded by NSF in fact). Obviously, 
sex plays no role except (given the 
extra problems faced by women in 
science) to explain why they had the 
idea first. It’s a good idea, period. 
Therefore: 

2. Lipsman says the plan sounds 
like “welfare”. His comments are es- 
pecially bizarre considering the kind 
of people who are not getting sup- 
port. The cutoff is now so high that 
people who have won Sloan fellow- 
ships, continue to be active, can’t be 
assured of support. (Does he think 
that all women receiving travel grants 
from the NSF (via the AWM) are on 
“welfare”?) 

3. Does Glimm mean to imply 
that everyone applying but not get- 
ting a grant is a “loser”? By this kind 
of reasoning the vast majority of 
mathematicians are “double losers”. 

One needs super-highways-one 
also needs feeder roads. This is ulti- 
mately the reason for a small grants 

am. 
iae Gary Cornell 
University of Connectieut & 
Visiting Scientist, IBM Watson Labs 
(Received November 22, 1989) 


In Allyn Jackson's article “Science 
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Policy Committee Looks at Accred- 
itation and Travel Grants," several 
concerns about the implementation 
of a small travel grant program funded 
by the NSF were expressed. First, 
the Foundation expressed reserva- 
tions about producing a class Sys- 
tem among researchers, with those 
receiving travel grants constituting a 
"second class." Second, there is the 
fear of spreading already inadequate 
funds too thinly, thereby detracting 
from the strength of the basic re- 
search enterprise in this country. Fi- 
nally, some members of the Science 
Policy Committee opposed the plan 
on the grounds that it sounded like 
"welfare" and would create a group 
of *double losers." While I fully agree 
that the second issue is a valid ob- 
jection to what would be a costly 
program, I would like to cite the first 


Policy on Letters to the Editor 
Letters submitted for publication in Notices 
are reviewed by the Editorial Committee, 
whose task is to determine which ones are 
suitable for publication. The publication 
schedule normally requires from two to 
four months between receipt of the letter in 
Providence and publication of the earliest 
issue of Notices in which it could appear. 

Publication decisions are ultimately 
made by majority vote of the Editorial 
Committee, with ample provision for prior 
discussion by committee members, by mail 
or at meetings. Because of this discussion 
period, some letters may require as much 
as seven months before a final decision is 
made. Letters which have been, or may be, 
published elsewhere will be considered, but 
the Managing Editor of Notices should be 
informed of this fact when the letter is sub- 
mitted. 

The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
cles, although rebuttals and correspondence 
concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- 
ered for publication. All published letters 
must include the name of the author. 

Letters should be typed and in legible 
form or they will be returned to the sender, 
possibly resulting in a delay of publication. 

Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, 
and will be acknowledged on receipt. 
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and third as examples of how the 
view from the top often gives us a 
distorted picture, and is not the only 
one that should be considered. (For- 
tunately, it appears that other mem- 
bers of the Committee have taken 
the broader view, and the plan is still 
alive.) 

With over 19,000 working mathe- 

maticians unfunded in any way and, 
therefore, eligible at best for grants 
regarded as second-class, it is no 
wonder our profession is in trouble. 
From the position of most hard- 
working mathematicians trying to do 
research with little institutional fund- 
ing and no hope of first-class support, 
a travel grant program is quite attrac- 
tive. When (deservedly) well-funded 
mathematicians who probably have 
little idea of what life is like for most 
of the membership of the AMS de- 
cide that such grants would constitute 
welfare, they seriously undermine 
the integrity of their constituency. 
Let mathematicians make those de- 
cisions for themselves. Application is 
not, after all, mandatory. 

The community already has one 
example of a successful travel grant 
program that is functioning on a 
much smaller scale than the AMS 
program would, but has in the past 
year provided partial support for 
twenty-five women with no other out- 


d side funding to attend research con- 
ži ferences in their fields. The Associa- 
A tion for Women in Mathematics has 
Pi a three-year grant from the NSF to 


award travel grants to women; while 
we have had to turn away more ap- 
plicants than we would like, this dis- 
appointment is far outweighed by the 
pleasure of supporting these research 
efforts. We've had no complaints that 
those women who have received the 
grants feel like second-class citizens. 
The grants have not been difficult 
to administer, and the panels, meet- 
ing via conference call, have found 
the work rewarding. The response to 
this program is much greater than 
we expected, and demonstrates that 
(women) mathematicians need travel 
funds and are willing to apply for 


them. If the AMS can convince the 

NSF to fund such a program without 

jeopardizing the basic research ef- 

fort, I sincerely hope that the Science 

Policy Committee will see this as a 

most worthwhile program, affecting 

a wide range of mathematicians, and 

deserving of its most enthusiastic en- 
dorsement. 

Rhonda J. Hughes 

Past-President, AWM 

Bryn Mawr College 

(Received November 27, 1989) 


Mentoring and the Mathematics 
Postdoc 

As three ‘mentored’ postdocs, we 
were excited to read William Jaco’s 
statement on the health of the post- 
doctoral program in mathematics. In 
particular, he points out that the 
mathematics community, in contrast 
to related disciplines, does not view 
the postdoc ‘as a continuing educa- 
tion/training period’ and that no ac- 
tive component of mentoring is gen- 
erally found in a postdoc program. 
We feel fortunate to be postdocs at 
St. Olaf College where mentoring is 
an active component of the program. 
The situation at St. Olaf is perhaps 
the exception more than the rule, but 
we hope that this innovative program 
will serve as a model and an incentive 
to other colleges and universities. 

The aim of this program is to 
help us develop as researchers and 
as teachers. Like postdocs in more 
traditional programs, we receive fi- 
nancial support for research (in the 
form of half of the normal teach- 
ing load, supported by a grant from 
the Fund for the Improvement of 
Post-Secondary Education), allowing 
us to expand our individual research 
programs. Unlike most postdocs, we 
have mentors who help us, primar- 
ily by facilitating our development 
as teachers. We meet weekly to dis- 
cuss classroom issues, local and na- 
tional curriculum reform trends, and 
the maintenance of a vibrant math- 
ematics program. Other features of 
the Program, designed to help with 
teaching, include student observers 
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and videotaping. St. Olaf js 
ified to carry out such a Progra iu 
department has a broad cun I out. 
as well as a very strong commit diffe 


Well on. 


to excellence in teaching, and ^U 
proximity to (and cooperation à peas 
the University of Minnesota Ne. than 
research library and seminars e i then 
accessible. al baffi 

We believe that mentoring shoy! ean 
play a role for more postdocs and th tore 
mentored postdoc programs E Un 
sense at a wide range of insti M 
tions (at four year schools as well; t 1 
at research universities). Nearly? ple" ; 
mathematicians teach, and our dj if Me 


cipline can only benefit if its m for a 
members are effective and stimuli limite 
ing teachers. A mentored post, ^— 2) 
program can also be used to atti) dicho 
Ph.D.'s from allied areas (such: "femi 
statistics, computer science and popul 
erations research), who often hw natur 
limited teaching experience, to tet Do w 
in our undergraduate mathemati Can v 
programs. itself, 

We hope to see a cooperat about 
between undergraduate institutio Petent 
research universities, professionals Withoi 
cieties and funding agencies that w and ur 
lead to a revitalization of the natio the sul 


mathematics postdoc program. 4 
p Steve Bens! ematic 


Tim Hesterb? cles, f 
Karen 9) Tom t 
St, Olaf Coli Cin of 


| Open 
(Received November 16, 13 y 


Feminist Critiques of Scien” maths 
The recent critiques of the. 
inist Critiques of Science m 
July/August 1989 issue of 
prompt me to record a few 0 

ns. E. 
Pr 1) In this era of indisorim™ Valid r 
articulation mathematicians nie Me of 
deed among the most WURST UP th Wom 
conspicuous targets for pen yist dif Wo 
sentments let loose in the Biel E EU 
sociological studies. Vus E vn 
cause communication Wit inti? 
matics is so delicate and iv? 
that it requires peace an m of 
whether pursued by ê lici Ü 
isolation. Mystifying P" E 
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| qu; stirs UP grudges in those that feel left 
Mth out. Serious expositions are a totally 
Cul different matter. They do not need 
mg, to resort to the human touch to ap- 
dq pease or amuse the reader. Rather 
ng than any of the ordinary frailties it is 
lake; the mathematician’s total absorption, 
Cj baffling enthusiasm and hidden suf- 
ferings that arouse envy and discom- 
shou: fort, But, most of all, the proverbially 
Iit forbidding difficulty of Mathematics 
ma: makes us both conspicuous and sus- 
AStit pect. Family ties associate us with 
Nelle the notorious scapegoat “responsi- 
lyä ble” for all evils of technocracy. As 
It ds if Mathematics and Physics had not 
Sn for a long time been aware of their 
mul limitations in a very precise form! 
os 2) Is there any need to bring in the 
att) dichotomy between “masculine” and 
che "feminine" to confuse the issue of 
d$ popular misconceptions about role, 
| ha: nature and claims of the sciences? 
tei Do we have to engage in debates? 
mati Can we not let our work speak for 
itself, show instead of discuss? How 
rait about educating the public by com- 
ition petent objective expository writing, 
nals without apologizing for difficulties 
atw and unresolved problems inherent in 
tion the subject matter? 

3) To be sure, a woman in Math- 
ent MAtics has to face additional obsta- 
er Cles, from her colleagues as well as 
, 1. ftom the outside world. But that is a 
‘oll ĉan Of worms that I am not ready to 
qu OPen yet, . 

ies Old a girl, who thinks for 
ce and genuinely loves to do 
RG Maths, let public opinion deter her 


6; 


i hum 


j ‘TOM going into Mathematics? 
i Mes i Would be lost if only 
MS : motivated as in 4) were 
leu Mathematics as a pro- 
dus x n fact, Is there any other 
i ous Bice for this choice? Might 
wae € causes for the scarcity 
that E among mathematicians be 
difeal Ls are less likely to choose a 
od Er for wrong reasons like 
Um S; $ tor prestige or a need for 
*rfuge from the more messy 


, Uma 
i n endeavors? 


Editor 


Let me admit that I have just 
retired after "biting myself through" 
a variety of struggles (and mistakes) 
and that I feel as good about Mathe- 
matics as I did when I was 12. I still 
believe that the best a woman scien- 
Ust can do for the women's cause is 
to do her own Very best in her work. 
But I do feel now that I owe it to 
my students and collegues to sort out 
my thoughts about women in mathe- 
matics. It is a maze, an intimidating 
maze. 

Verena Huber-Dyson 
Vancouver, B.C., Canada 
(Received October 5, 1989) 


I was pleased that Notices published 
the article entitled *Feminist Cri- 
tiques of Science," by Allyn Jackson, 
in the July/August issue. The article 
describes a debate that has been on- 
going between radical feminists and 
a number of scientists and mathe- 
maticians. 

I agree with the comment by 
Anita Solow in her letter in the Oc- 
tober issue of Notices that part of the 
problem is terminology. However, 
when radical feminists say that sci- 
ence is masculine, what people hear 
is that science is an activity done by 
men. If radical feminists mean that 
*... Western society has declared sci- 
ence to be masculine, not that women 
are inherently incapable of doing sci- 
ence," then that's what they should 
say. Calling science “male” only re- 
inforces the societal stereotypes that 
women don't do science. 

Robert Bix, in his letter in the 
Oct. issue of Notices, talks about 
ways in which women are discour- 
aged from pursuing careers in sci- 
ence, and I agree with much of what 
he says. I wish that I could also agree 
with his contention that because the 
quotes from the radical feminists are 
short and not in context that they 
represent distortions. Unfortunately, 
some of the things I have heard are, if 
anything, more extreme and absurd. 

At a conference on women and 


computers, organized a few years 
ago by a women's studies depart- 
ment, the conference organizer asked 
the questions: What is feminist soft- 
ware? How would computers have 
developed differently had they been 
developed by women? This is another 
example of a problem of terminol- 
ogy. I inferred from later comments 
that the organizer had in mind good 
human factors when she talked about 
feminist software, I couldn't figure 
out the other portion of her question, 
but I think it has something to do 
with applications to which comput- 
ers are put. (Presumably, she didn't 
mean that computers would be less 
phallic). 

This is not to say that poor human 
factors are the only problems with 
software. There are a number of vio- 
lent computer games, some of which 
tend to be off-putting to girls and 
women. (A particularly grotesque ex- 
ample is one in which the goal was 
to kill the Indian braves and rape 
the Indian maiden). But poor hu- 
man factors, violent, racist, or sexist 
games, and ethical issues surround- 
ing applications of technology should 
be confronted for what they are. It 
clouds the issue to talk about all sci- 
ence and technology in male/female 
terms. 

My interpretation of most radical 
feminists who talk about science as 
being male is that they feel threat- 
ened by science and math, which they 
do not understand very well. Un- 
fortunately, their view has received 
some acceptance by the mainstream 
feminist movement, most of the lead- 
ers of which are trained in the hu- 
manities. Consequently, we feminist 
scientists, who are working at getting 
more women into math, science, and 
engineering, are having our efforts 
sabotaged by people who claim to 
be helping us. Is it any wonder that 
some people are angry? 

Barbara Simons 

Almaden Research Center, IBM 

(Received November 17, 1989) 
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Shigefumi Mori Awarded : 
1990 Cole Prize in Algebra 


The Frank Nelson Cole Prize in Algebra is awarded 
every five years for a notable research memoir in algebra 
which has appeared during the previous five years. This 
prize, as well as the Frank Nelson Cole Prize in Number 
Theory, was founded in honor of Professor Frank Nelson 
Cole on the occasion of his retirement as Secretary of the 
American Mathematical Society after twenty-five years 
and as Editor-in-Chief of the Bulletin for twenty-one 
years. The original fund was donated by Professor Cole 
from moneys presented to him on his retirement. It has 
been augmented by contributions from members of the 
Society, including a gift made in 1929 by Charles A. 
Cole, Professor Cole’s son, which more than doubled the 
size of the fund. In recent years, the Cole Prizes have 
been augmented by awards from the Leroy P. Steele 
Fund and currently amount to $4,000. 

The Twenty-Third Cole Prize was awarded to SHIGE- 
FUMI MORI of Nagoya University. The prize was awarded 
at the Society’s ninety-sixth Annual Meeting in Louisville. 
The Cole Prize was awarded by the Council of the Amer- 
ican Mathematical Society, acting through a selection 
committee consisting of Michael Artin, Walter Feit, and 
Melvin Hochster (Chairman). 

The text below includes the Committee’s citation and 
a brief biographical sketch of the recipient. Professor 
Mori was unable to attend the Annual Meeting to receive 


the prize in person. He did, however, send a written 
response to the award. 


Citation 


The Committee unanimously recommends that the 1990 
Cole Prize in Algebra be awarded to Shigefumi Mori for 
his outstanding work on the classification of algebraic 
varieties. Mori took the decisive Steps over a ten-year 
period in extending the classical theory of algebraic sur- 
faces to dimension three: prior to Mori's breakthroughs 
this problem seemed out of reach. Mori's beautiful work 
also makes major inroads into the problem in higher di- 

. mensions. The committee notes, in particular his paper 
p theorem and the existence of minimal models for 

lds? in the first issue of the Journal of the American 
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Mathematical Society, January, 1988. In this paper M key p 


proves the existence of minimal models for three-fyj specia 
which essentially finishes his program. Conseque done 
include the analogue of Enriques’ theorem (that if; Kawa: 
plurigenera vanish then the variety is uniruled), the fy and m 
generation of the canonical ring (this implies that thy the fli 
folds of general type with given numerical invari least f 
form a limited family — the first big step in construc of res: 
moduli), and the classification of Fano three-folds. ees 
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Response 
Cole ' toget 
Iam greatly honored to have been awarded i dels)  numt 
for my paper on the 3-dimensional minim? ^ sich] prop. 


I feel especially happy because much OD excl ] how 
been done with the support of the cultural E pet g 
Japan and U.S.A. I am most grateful to : ~ 
Mathematical Society. E 


¥ 
cem SMigitited PMA Senate T a Cole Prize in nuc 


The new approach to 3-folds in the last decade 
originated from two directions; one was the extremal 
ray theory by myself which goes back to the Hironaka- 
Kleiman cone, and the other was the notion of terminal 
and canonical singularities introduced by M, Reid as 
3-fold analogue of smooth and Du Val points on a 
surface. The latter arose naturally in the study of finitely 
generated canonical rings. 

On the basis of these, the theory was developed 
along the lines of Reid's conjectures by X. Benveniste, 
Y. Kawamata, J. Kollár, V. V. Shokurov and others. 
The minimal model theory developed for threefolds 
actually works in arbitrary dimensions except for one 
key process called the "flip". For the (important but still 
special) semistable case of 3-folds, the flip process was 
done independently by S. Tsunoda, V. V. Shokurov, Y. 
Kawamata and myself. These approaches were different 
and my paper cited by the Cole Prize Committee finished 
the flip process based on Y. Kawamata's approach. At 
least for 3-folds, we can now start a systematic program 


į of research. Typical results in this direction are the finite 


generation of canonical rings for 3-folds by T. Fujita, 
Y. Kawamata and X. Benveniste, the uniruledness of 
3-folds with all plurigenera zero by Y. Miyaoka, and 
the study of surface singularities by J. Kollár and N. 
Shepherd-Barron. 

What amazes me is the role of the anti-canonical 
divisors in this study, as pointed out by M. Reid in the 
case of 3-fold terminal singularities. At the current state 
of our knowledge, however, this role emerges only after 
a rather detailed classification of the singularities which 


occur. I hope one can understand this mystery someday 


and gain more insight in the higher dimensional case. 


Biographical Sketch 


| Shigefumi Mori was born on February 23, 1951 in 


| or, 


Nagoya, Japan. He received his B.A. (1973), M.A. (1975), 


Steve Fisk 
(Contemporary Mathematics, Volume 103) 


The focus of this work is the study of global properties of 
various kinds of colorings and maps of simplicial complexes. 
IN addition to the usual sorts of coloring, the author studies 
colorings determined by groups, colorings based on regular 
Polyhedra, and continuous colorings in finitely and infinitely 
many Colors, The emphasis is on how all the colorings fit 

together, rather than on the existence of colorings or the 

number of colorings. Beginning with some fundamental 
. Ploperties of simplicial complexes and colorings. the author 
Ws how colorings relate to varlous aspects of group the- 
geometry, graph theory, and topology. 
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and Ph.D. (1978) all from Kyoto University. He wrote 
his thesis, "The endomorphism rings of some abelian 
varieties", under the direction of Masayoshi Nagata. 

Professor Mori held the position of assistant at Kyoto 
University from 1975 to 1980. In 1980 he joined the fac- 
ulty at Nagoya University as a lecturer and was promoted 
to associate professor in 1982. In 1988 he was promoted 
to his current position of full professor at that univer- 
sity. During this time, Mori also held visiting positions at 
Harvard University (1977-80 and spring, 1981), Institute 
for Advanced Study (1981-1982), Max Planck Institute 
(spring, 1982), Columbia University (1985-1987), and 
the University of Utah (summer, 1987 and fall, 1988). 
Under the U.S.-Japan cooperative program, he visited 
the University of Utah in fall, 1989. 

Professor Mori is the editor of the Nagoya Mathemat- 
ical Journal and International Journal of Mathematics 
and an associate editor for Annals of Mathematics and 
Journal of Differential Geometry. 

In 1981, Professor Mori presented the C.I.M.E. Lec- 
ture Series, in Varenna, Italy. In 1983, he received the 
Japan Mathematical Society's Yanaga Prize and was an 
Invited Speaker at the International Congress of Mathe- 
maticians in Warsaw. He received the Chunichi Culture 
Prize in 1984. In 1988, he shared the Japan Mathe- 
matical Society's Fall Prize with Yujiro Kawamata for 
their "outstanding work in the minimal model theory 
for algebraic varieties"; and, in 1989, received the Inoue 
Prize for Science for his *outstanding work in the theory 
of higher dimensional algebraic varieties and in partic- 
ular for the proof of existence of minimal models for 
3-dimensional algebraic varieties". 
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Award for Distinguished Public Service 


Presented to Kenneth M. Hoffman 


Proper recognition for mathematicians who contribute 
valuable service to the profession is a matter of great 
importance to the Society. The continued growth and 
health of the discipline is greatly dependent on those 
individuals who contribute their time to public service 
activities in support of mathematics. To provide encour- 
agement and recognition for such service, the Council of 
the American Mathematical Society, responding to a rec- 
ommendation from the Society's Committee on Science 
Policy, established the Award for Distinguished Public 
Service. The amount of the Award is $2,500. 

The Award is to be presented every two years to a 
research mathematician who has made a distinguished 
contribution to the mathematics profession through pub- 
lic service during the preceding five years. The first 
Award for Distinguished Public Service was presented to 
KENNETH M. Hoffman of the Massachusetts Institute 
of Technology and the Mathematical Sciences Educa- 
tion Board. The Award was made by the Council of 
the American Mathematical Society, acting through a 
selection committee consisting of Ronald G. Douglas, 
Robert M. Fossum (Chairman), John C. Polking, David 
P. Roselle, and David Sanchez. 

The text below includes the Committee's citation, the 
recipient's response on presentation of the award, and a 
brief biographical sketch of the recipient. 


Citation 


The 1990 AMS Award for Distinguished Public Service 


is presented to Kenneth M. Hoffman i 


ematician, head of a major research 
mathematics, and other signific 
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r year 
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on Mathematical Sciences (BMS) and the Mathemat; Ps 
Sciences Education Board (MSEB), both activities off D 
National Research Council. He served as chair of t gover 
AMS Committee on Science Policy and later created us ev 
"Washington Presence" as the first head of the Of prese 
of Governmental and Public Affairs of the Joint Pol, begui 
Board for Mathematics of the AMS, MAA, and SIAL have 
Through his efforts, the awareness of the importance; to rel 
mathematics and the support of mathematical rese Joint 
has been significantly heightened in the general publ and 1 
among makers of science policy in the government, a of th 
among university administrators. nated 


M. Hof more, 

Th 

Cycle 0 

An lar 

I am deeply honored to be the recipient of m. Rs Othe ar 
first Award for Distinguished Public Service- e 

greater meaning for me to have the Awar 


Kenneth 


Response 
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pill Browder, who was responsible for getting me 
; volved with matters of public policy almost exactly 10 
i po ago. This involvement with the needs and respon- 

f Pilitic of our profession began when we were putting 
together Bill's brainchild, the first. David Committee. 

No working mathematician will be surprised if I say 
that when Bill asked me to become Executive Director 
of the David Committee I hadn't the slightest intention 
of staying in Washington for years, much less 10 years. 
But life has a way of choosing our careers for us. This 
career has turned out to be a fascinating and rewarding 
experience for me. In fact, I just signed on for another 
five year tour of duty to direct the Mathematical Sciences 

emat; Education Board. 
es oft During the decade of the 80s, our relations with 
iT oft government and the public have changed in ways few of 
ated us even imagined in 1980. Our community has made its 
1€ Oft presence felt in policy circles as never before; we have 
it Pols, begun to truly reach people through the media; and we 
d Slal/have put in place lasting structures to better enable us 
tane; to relate to our several publics—such structures as the 
reseat Joint Policy Board, the Board on Mathematical Sciences, 
] pui and the Mathematical Sciences Education Board. Out 
ent, Of these boards in 1989 and 1990 are flowing coordi- 
nated national game plans and strategies for revitalizing 
the mathematics research enterprise, the K-12 math 
mew education system, and the teaching of mathematics at 
= | the college-university level. It will be up to our broad 
community to implement these ambitious plans and 
Strategies. 

The growing group of colleagues who labor on your 
behalf in the vineyards of Washington has gotten the 
effort started. The fruits of their labors thus far include an 
je crease in federal research funding for mathematics of 
b e the last six years, and placement of mathematics 
hos orefront of the national education reform effort 

eing led by the President and the governors. 

you're an analyst, as I am, you won't be surprised 
èt the fact that you haven't felt the impact of the near 
Cubling of i 
uod: research funding for our field. Any ana y 
SE for all practical purposes, 2E behaves just like 
“small rese 1$ very small. And we certainly started from a 
mind = arch funding base. What we must keep firmly a 
amiliar d the next decade is the archimedean principle 
e, BE E mathematians: no matter how small E may 
Slay the za y NE gets large. In plain English, we bare to 
and the pe: set during the 80s—use the game p. oF 
Our Collea ctures that have been devised; get more o 
Holt More, Sues involved; stick at it for another decade or 


ee 


Th 1 Arii . 
Cycle op Sadership group responsible for initiating a new 
loo lar Change in our community is quite sizable—much 
€ to receive a single award; and that’s why I am up 


«cit h B 
soo dere, p e z 
r r action een lucky to sit somewhere near the middle of 
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Hes ver as a combination catalytic coordinator and 

€ seat of the community’s pants. This is not 
a role designed to make one popular, which is another 
reason this Award from the Society means a great deal 
to me. 

I cannot take the time to thank individually the 100 
or more key leaders from our community who should be 
standing here with me. This list includes a succession of 
Presidents and Executive Directors of AMS, MAA and 
SIAM; strings of division directors in federal agencies; 
and a battery of individual mathematicians who need 
no official position to provide leadership. To prune the 
list is to risk offending someone. Nevertheless, I feel 
compelled to express my personal thanks to several 
people with whom I have worked very closely and who 
have made all the difference for me at critical transition 
points: Bill Browder, Iz Singer, Jim Infante, David Fox, 
Hirsh Cohen, Bill LeVeque, Lynn Steen, Shirley Hill, 
Marcia Sward, Jennifer Vance, Kathleen Holmay, and 
my Washington mentor Ed David. 

In addition, I want to thank my friend and colleague, 
Paul E. Gray, President of M.I.T., who has supported and 
continues to support my Washington involvement, using 
the principle that such involvement is part of my duties 
as a faculty member and part of the responsibilities of 
M.I.T. He has supplied more than half a million dollars 
to give practical meaning to that principle. 

Finally, my thanks to the Selection Committee and 
the Executive Committee. Their task cannot have been 
an easy one, and I am pleased to have been selected. 


Biographical Sketch 


Born in 1930 in Long Beach, California, Kenneth Myron 
Hoffman received the A.B. in mathematics from Occi- 
dental College in Los Angeles in 1952. He was awarded 
the M.A. and Ph.D., both in mathematics, from the Uni- 
versity of California at Los Angeles, in 1954 and 1956. 
He joined the staff of M.LT. in 1956 as an instructor 
and in 1957 was appointed C.L.E. Moore Instructor. 
He was promoted to assistant professor in 1959 and 
to full professor in 1963. He became chairman of the 
Committee on Pure Mathematics in 1968 and in 1971 
was appointed department head, a position he held for 
eight years. 

Professor Hoffman has been a member of the M.LT. 
faculty since 1959. Since 1981, he has been active at the 
interface of mathematics and public policy. From 1981 
to 1984, he served as Executive Director of the Com- 
mittee on Resources for the Mathematical Sciences of 
the National Research Council. This panel's 1984 report, 
*Renewing U.S. Mathematics: Critical Resource for the 
Future," is commonly known as *The David Report." 
It received nationwide press coverage and documented a 
serious imbalance between federal support for the math- 


Over the last decade, carrying eut aenea plans, Gurukul Kangri Collection, Haridwar 


ematical sciences and support for related fields of science 
and engineering. Hoffman was subsequently instrumental 
in the formation of two boards at the National Research 
Council, the Board on Mathematical Sciences and the 
Mathematical Sciences Education Board, of which he 
was a member from 1985 to 1988. He became Executive 
Director of the Mathematical Sciences Education Board 
on September 1, 1989, a position he holds concurrently 
with his M.I.T. professorship. 
From 1981 to 1984, Hoffman was chairman of the 
Committee on Science Policy of the American Math- 
ematical Society, and in 1984-1985 chairman of the 
Advisory Committee for Science and Engineering Edu- 
cation at the National Science Foundation. From 1984 to 
1989 he headed the Office of Governmental and Public 
Affairs of the Joint Policy Board for Mathematics, which 
develops policy analyses on behalf of the naticnal math- 
ematics community and presents them to the executive 
and legislative branches of the government as well as 
to the public. This office led the effort to implement 
the recommendations of the 1984 David Report and is 
credited with the remarkable increase in media cover- 
age of mathematics which has occurred in the United 
States in the past 5 years. In August, 1986, Hoffman was 
awarded the Public Service Award of the Joint Policy 
Board for Mathematics *for his far-sighted and effective 
initiation. .. of a national mathematical sciences policy.” 
In his eight years as a department head, Professor 
Hoffman further strengthened the mathematics faculty 
at M.LT. He also created the position of Undergraduate 
Chairman, brought a strong statistics program into the 
department, and developed an affirmative action plan 


s became the national model for departmental 
plans. 


This book will provide readers with an overview of some of the 
major developments in current research in algebraic topology. 
Representing some of the leading researchers in the field, the 
book contains the proceedings of the International Conference 
on Algebraic Topology, held at Northwestern University in 
March, 1988. Several of the lectures at the conference were 


expository and will therefore appeal to t ists i 
Fano PIRE pp opologists in a broad 


The primary emphasis of the book is on homotopy theory 
and its applications. The topics covered include elliptic 
cohomology, stable and unstable homotopy theory classifyin 
spaces, and equivariant homotopy and cohomology 2 
Geometric topics—such as knot theory, divisors and 
configurations on surfaces, foliations, and Siegel spaces—are 
also discussed. Researchers wishing to follow current trends 
in algebraic topology will find this book a valuable resource. 
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ark Mahowald and Stewart Priddy 
(Contemporary Mathematics, Volume 96) 
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Hoffman’s main area of mathematica} in 
function algebras, a subject which was discos 
the mid 1930's but lay dormant until the 1959, 
it was revived by Richard Arens, LM. Sin Whe 
their student, Kenneth Hoffman. They recopning & 
close relationship between Banach algebras T€ 
developing approaches to complex analysis. The 
of Hoffman at this interface represents a fundis 
contribution to both complex and abstract ai 
two major branches of mathematics. Much subseq; 
research in this area has been based on the work Ec 
Hoffman’s numerous research publications, 

Professor Hoffman has taught mathematics coy, 
from freshman calculus through advanced grady 
courses and has written texts at all levels. He js, 
author, with Ray Kunze, of the basic undergraduate t 
Linear Algebra (Prentice-Hall, 1961), which has b Who d 
used widely throughout the world for nearly 30 ye | nave. 
Other books include Fundamentals of Banach Alge thing I 
(Instituto da Universidado do Parana, Curitiba, Br should 
1962), Analysis in Euclidean Space (Prentice-Hall, 19; of recer 
and Banach Spaces of Analytic Functions (Prentice Know a 
1967). For several years he also taught a special MI B 
course on Writing In and About Mathematics. b NE 

Professor Hoffman was a Sloan Foundation Fell this Jog 
1964-1966. He is a member and former Council ment mendy ; 
of both the American Mathematical Society and ! ford Un 
American Association for the Advancement of Sc? The 
He is also a member of the Mathematical Assi Suzanne 
tion of America, the Society for Industrial and App "4: dev 


7 : = „ Ual, T 
Mathematics, the National Council of Teachers of Mi N Geis 


ematics, the Association for Women in Mathematics. Academ 


American Statistical Association, the Institute of Me nical su; 


I start. 


ematical Statistics, and the Operations Research Soferant, 
of America. 
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Coun 
rady Editorial notes 
^ SC T start off this month by admitting two embarrassing lapses. 
ate te 


as b Who developed those programs? 
0 ye Ihave a set of guidelines I send out to software reviewers. One 
Algeh. thing I forgot to mention in those guidelines was that a review 
, Bra/should always indicate who developed the software. A couple 
l {9 of recent reviews have failed to do this, and readers have let me 
cei Know about it in no uncertain terms. I regret these omissions 
| MI and have added a new sentence to my guidelines. : 
One omission, ironically, was in the review of Tarski's World 
ral by Mark Seligman in the November 1989 issue. It happens that 
4 this logic courseware Program was developed by John Etche- 
me! mendy and me, with the support of the FAD program at Stan- 
and | ford University, 
Scien The other was in the review of Exploring Small Groups by 
Ass Suzanne Molnar in the December 1989 issue. This program 
Appl Was developed by Ladnor Geissinger, who also wrote the man- 
fMi ual, Geissinger is Professor of Mathematics at the University of 
| ist, on Carolina at Chapel Hill and a Fellow of the Institute for 
f Mi we Technology. He was given programming and tech- 
Sot pant Support by an IBM/UNC software development project 


= mml eee 


— 
f Correspondence 


More . 
In the e Proving computer correctness 


debate September 1989 column I wrote a piece reporting on a 
Shed som a Proofs of program correctness. I also attempted to 
etwee e “ght on that debate by appealing to the distinction 

n real world phenomena, and mathematical models of 


them, | 
betw analyzed the problem as a failure to distinguish carefully 
een the two 


. Əyan ; : ; 

tive, A n s large, the response to this article has been quite posi- 
t er of people in the program correctness community 
Cool, the con, t Somehow managed to both shed light on, and 


; » e 

d Mathe e a By contrast, Richard Dudley of the M.L.T. 
M department writes: 

Hl 

? Barvise | Program Verification 
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A ' Computer scientists, and now mathematici 
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Computers and Mathematics 


Can correctness of executable computer programs be proved? 
But essentially everyone agrees that it cannot be proved, in the 
Strict mathematical sense, that a physical computer will exe- 
cute a program correctly. A problem has been raised by use 
of the word “proof” about program verification. There is wide 
agreement that program verification is (currently) part of ap- 
plied rather than pure mathematics, but mathematicians may 
well think of proofs as characteristic of pure mathematics. One 
might, for example, predict the orbit of a satellite very accu- 
rately without claiming to prove that it will be in a specific 
small region at a future time. I suppose very few applied math- 
ematicians or scientists would claim to prove, in the sense of 
mathematical proof, anything about the physical world. 

If, as Dobson and Randell [3] well say, “the hypothesis ‘this 
program will execute correctly’ is one that can never be proven, 
only falsified”, and a ‘proof of a program's correctness shows 
“only that certain kinds of errors are not possible”, then we are 
dealing with relatively weak, perhaps new (to mathematicians) 
meanings of “proof” and/or “correctness,” which one should be 
clear about. Other central mathematical notions such as equal- 
ity have acquired new meanings in computing: the computer- 
language equation S = S + x, where x is not 0, for example, in 
the context of a summation loop, might be understood as the 
mathematical equation S(n) = S(n — 1) + x(n), while in many 
computer languages “S + x = S” is a syntax error. 

On another point, actual programs are usually written in 
higher-level languages such as Fortran or C, then translated by 
a compiler or interpreter into a lower-level language and exe- 
cuted in connection with operating system software. Such SyS- 
tems programs may in turn have been written in higher-level 
languages and compiled by (another or partial) compiler. Sys- 
tems software (and hardware) provide the environment about 
which Hoare [6] wrote: “Computer programming is an exact 
science in that all the properties of a program and all the conse- 
quences of executing it in any given environment can, in princi- 
ple, be found out from the text of the program itself by means of. 
purely deductive reasoning" [emphasis added]. Unfortunately 
Barwise [1] calls this a “famous quotation" but omits the phrase 
I emphasized, without even an ellipsis (...). Even if the mis- 
quote was found in another secondary source, the role of the 
environment should not have been overlooked. Fetzer [5] also 
mentions and criticizes the *famous passage" without noting 


the misquotation. : : : : : 
Fetzer [4] was, in turn, primarily a reaction to DeMillo, Lip- 


1 5 : F = is [2], who said more or less that correctness of 
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programs was not being proved effectively in the 1970s because 
people were not checking others' proofs. Fetzer thought that 
one should go further and say that proofs of program correct- 
ness are not possible. For opinions in favor of such proofs both 
Fetzer [4,5] and Barwise [1] cite Hoare [6,7]. Fetzer [4] quoted 
selectively from Hoare [7], who did write: 

* hold the opinion that the construction of computer pro- 
grams is a mathematical activity like the solution of differential 
equations, that programs can be derived from their specifica- 
tions through mathematical insight, calculation, and proof, us- 
ing algebraic laws as simple and elegant as those of elementary 
arithmetic... . Computers are mathematical machines... com- 
puter programs are mathematical expressions ... à program- 
ming language is a mathematical theory ... programming 1$ à 
mathematical activity." 

But neither Fetzer nor Barwise tells us that Hoare [7] went 
on as follows: 

*HOWEVER ... [emphasis in original] 

These are general philosophical and moral principles, but 
all the actual evidence is against them. Nothing is as I have 
described it, neither computers nor programs nor programming 
languages nor even programmers." 

I’m afraid Barwise and Fetzer have done us a disservice by 
their incomplete quotations. But at the beginning of [4], Fet- 
zer wrote *There are those, such as Hoare ... who maintain 
that computer programming should strive to become more like 

mathematics." That, I believe, is a fair summary of what Hoare 
was actually saying, and it may be arguable, but in full and in 
context I think Hoare was addressing a question of what will 
work best in the future for computer programmers. Hoare [7], 
even according to one quote given in Fetzer [4, p. 1058] (but not 
Fetzer [5] or Barwise [1]) was negative about proofs of program 
correctness in typical current environments. 

There are mathematically interesting and difficult issues in 
precisely deriving a program from its specifications. Even if the 
specification calls for evaluating a given polynomial, the results 
are non-unique since in current computer arithmetic addition, 
done to a fixed number of binary or decimal places, is not as- 


sociative, It is unfortunate that these real issues were obscured 
in the philosophical discussion. 
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Reply: I plead guilty to misquoting Hoare, omitting the phrase 
in any given environment.” I simply took the quote from Fet- 
zer's article without checking the original. Fetzer tells me that 
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there was an elipsis in earlier versions of his article 
somehow disappeared along the way. If the missing b th te 
replaced, the ambiguity between the real world andre Tih each 
matical phenomena persists, since the term “environ e Y 

two meanings. One reading would take it to be the A. n Some 
ronment in which a program is run ona physical cone | The | 
other usage is where environments are certain abstract er.) part | 
matical objects. Both are quite common in computer a and ? 
In terms of my analysis of the larger debate, the term p E 
ment" is itself ambiguous between the physical emin Hn 
and a mathematical model of it, or rather, of certain as E the cl 
it omitted from the model of the computer itself. If we j E 
all this in terms of the real thing, then Fetzer’s argument àp mono 
and proving programs correct is impossible. If we interpret ne 
applying to the mathematical model, then it is Possible, but, for Mi 
as useful as the fit between the model and the real thing W 
Hoare had in mind, if he was in fact clear about the disting 
does not seem to important. For the point of my piece wa; 
to attack or defend Hoare or Fetzer or anyone else, but tot, 
illuminate a controversial special case of applied mathem: 
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Uses of computers in mathematics Era 


This portion of the column is devoted to short articles det. 
ways mathematicians have found to use computers in son: tionall 
pect of mathematics: teaching, research, writing, ... . Re used i1 
are invited to submit articles to the editor: Jon Barwise, (faculty 
Ventura Hall, Stanford, CA 94305, or in IATEX by ema Cuir. 


barwise@csli.stanford.edu. surplus 
It coul 
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at Lafayette College aleebra 
Clifford A. Reiter and Thomas R. ia 
Lafayette College Dowerf 


— ged re 
The computational environment at Lafayette 15 dif ea 
than at Grinnel and the University of Wisconsin” We’ the 
as described in this column by Gene Herman ee 
1989 and Rod Smart in May/June 1989. Yet s a Do. 
some obvious similarities in the hardware an 4 Or esti 
tional use. You will see that our department T M 
in using computing in teaching but does not st || MN 
grand programs (yet). We have acquired MR © 
equipment with support from the college 4 m T5 NE 3 
and Pennsylvania state grants. The departme? eds e 
active in letting the administration know S T that a 
Lafayette College has just under -ne pitt 

undergraduate students and a small part on ts Sha, 
but no graduate program. Engineering accoun silex ar 
3096 of the student body. Computer Science 18 


are taught each semester with 


omputers and Mathematics 


butt ection typical. We graduate 10-15 mathematics majors 
Ordy; ear. 
he " each y 


ment f II Graphics: 
"tua e eine maintained an HP3000 during the early 
Duter» er of the 1980s. Students in Differential Equations 
i m Pd Numerical Analysis were often expected to run or 
pe program examples of numerical techniques using For- 
i tran on the mainframe. Computer graphics first entered 
las the classroom when the department acquired an Ap- 
tint» ple I+ microcomputer. It was connected to two 19" 
"lay monochrome monitors mounted on carts. We used Arb- 
"prit Plot for various graphics demonstrations and Surfaces 
e, bute for Multivariable Calculus was used for plotting surfaces. 
ng. W Both these packages were from Conduit. The hardware 
istin setup was quite cumbersome, the two monitors split the 
^ Wi! students’ attention, and instructors did not have flexi- 
atot bility in selecting options for the demonstrations. Color 
theme, capabilities were missed by the department. Instructors 
wrote differential equations and partial differential equa- 

‘tions graphics demonstrations. The speed of the Apple 
s de ade it impossible to run some of the more computa- 
n som HOnally complex programs during class. The system was 
_Re used infrequently and by only a few of the mathematics 

vise, (faculty. In 1984 another Apple II with cart displays was 
; emi acquired. Two years later this second Apple was declared 
surplus equipment; it plunged 5 feet to its death before 

It could be hauled away. 


___APL in Linear Algebra: 

In the fall of 1984, the department head at that time, 
ss Bill Jones, requested and received college support for 

Providing APL (A Programming Language) to give linear 

lgebra Students experience with computational exer- 
usi ses. We used three IBM PC's and I. P. Sharp’s APL/PC 
interpreter. We chose APL for these exercises since it was 
ee used a mathematical function like notation, 
scl, ed little class time to be introduced. Some 
i ting a 85 of the assignments given to students: discover- 
in Mittin "convergence of stochastic matrices, least squares 
thefthe s © polynomials, and implementing and comparing 
d ifffor Reed method and the Rayleigh quotient iteration 
| is ^a classro c5 eigenvalues. At first, the students came to 
hase the ae with student proctors at designated hours to 
st 'Dletin 30 tware. The students had little difficulty com- 
ists 5 the exercises and many had good first experiences 
or Computers, Introducing assignments such as these 
ds Sp a considerable effort on the part of the faculty- 
Ait they did not know APL. It is remarkable 


full that sey, 4 
e praat effort of our faculty who did not know APL made 


0 Sham» 
ts! Sharp, APL is a very good product-it handles com- 


silex ari 2 : ; 
? Thmetic has very fast binary arithmetic, and 


jas e 
SN Nel t 
ict Peed arrays (a matrix can be an element of an 


Wray) pt; X r à 
ff His Somewhat slow for certain ogergtiansidndill., cur 


does not come with a PC graphics interface. The APL 
character set was obtained by our replacing a chip on 
the monochrome display card. (Does anyone need an 
original IBM character ROM cheap?) 

Student access to APL on these PCs was awkward 
at best. Fortunately, the college installed 17 IBM AT's 
during 1986 in public use areas and met the substantial 
cost of the APL licenses. These machines allowed the 
APL characters to be displayed via software and greatly 
improved accessibility for our students. This APL inter- 
preter is still available but it is now shareware. 


Ideas Program: 

The Ben Franklin Consortium of schools in Pennsylvania 
ran the "Ideas" program during the summers of 1984— 
1986. The major goal of that program was the production, 
by educators, of educational software. Mark Michael 
and Tom Yuster participated and produced software 
for Topology and Abstract Algebra. Tom also wrote 
color graphics software for calculus demonstrations on 
the IBM PC. This eventually resulted in the package 
Calculus Graphics (Polygonal Press) which we now use 
extensively in our calculus sequence. 


Color Graphics Demonstrations: 
Near the end of 1986 we obtained a Sony Color Pro- 
jection System (CGA resolution) in order to be able to 
do classroom demonstrations-primarily to run software 
written by Tom Yuster. We have the special pleasure of 
being able to bug the author to add the features we want 
(They delight in this - Tom) (You should have seen his 
original version — Cliff). We use this software for short 
classroom demonstrations and in laboratories. Examples 
are: graphically displaying Newton's method, numerical 
integration, plotting level curves, direction fields for first 
order differential equations, and Taylor polynomial ap- 
proximations to functions (the radius of convergence is a 
simple idea once you have seen it illustrated graphically). 

Again the department head, by this time Jim Craw- 
ford, made a case for the department's need for this 
equipment. We added a CGA graphics card and a math- 
ematics coprocessor to an IBM PC to drive the projector. 
(Coprocessors should be standard equipment on com- 
puters used to do mathematics.) At first we worked with 
the projector and computer on separate wheeled tables. 
With careful wiring only a couple of connections were 
required. Faculty made more use of this system than 
they had of the previous system, but it was still more 
likely that an instructor would teach a section of calculus 
and not use the computer than it was that the computer 
would be used. 

The next year we put the projector and computer 
onto a single cart with 5 inch rubber wheels. This change 
turned out to make a bigger difference in ease of use than 


one might have suspected. Normally the projection cart 
ukul Kangri Collection, Haridwar 
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is wheeled into the instructor’s classroom for use. It takes 
about 2 minutes to plug in the cart, insert an appropriate 
diskette, throw the power switch, and position the cart for 
focusing. The usage of the system increased significantly. 
Instructors are much more willing to use equipment when 
it is easy to use. It is so easy to use that many times it 
has been used in one class during the beginning of an 
hour, rolled down the hallway at an agreed upon minute, 
and used in another class for the second half of the hour. 
Student response to demonstrations with the projector 
has been generally quite positive. See the following page 
for how we recently updated this projection system. 

We have also used SURFACE PLOTTER by Elm 
Software for animating surfaces. The use of these an- 
imations has become increasingly popular among the 
instructors of our multivariate calculus course. 


Some Faculty Machines: 
During the academic year 1986-1987, the first few math- 
ematics faculty were given PC’s for their offices. We put 
together 3 computer systems using a Pennsylvania state 
instrumentation grant. These systems ended up being 
Zenith 159 computers with a hard disk, an EGA display 
card, and NEC multisync monitors. We actually ordered 
Zenith 158’s and separate EGA cards. However, when 
the Zeniths arrived they were 159’s with built in EGA 
cards. We still have the extra EGA cards we ordered. 
(Well make you a package deal along with the IBM 
ROMs.) One of the problems with piecing together a 
computer system is a change in one vendor’s product can 
put the whole system at risk. We were lucky that we 
ended up with better machines and extra display cards 
as our only “problem”. Our experiences with the Zeniths 
have been very good. 

More faculty have received machines on their desks 
over the past few years due to a program begun by the 
Provost. We now have an IBM compatible (mostly PS/2 


50s) or a MacIntosh in every mathematics faculty office 
except one. 


Word Processing: 
Of course, faculty needed word processors. We searched 
for a technical word processor suitable for faculty and 
the department secretary in the fall of 1986. We selected 
TechWriter (CMI Software) because it provided support 
for the QMS Kiss Laser printer, it allowed user definition 
of special characters at full laser resolution, and it was 
already being used by some of the college’s engineering 
departments. Because of our request for the laser printer, 
the department head had to shout at an administrator 
about how important it was for secretaries to have quiet 
offices. Of course, he was lectured on the horrendous 
costs of laser ownership. We got the printer. 
TechWriter is a powerful word processing package. 
Its printer drivers are remarkably good. It is a markup 


language with a carefully crafted editor in 
marked up text rarely needs to be accesse d ir Co 
checker is intolerably slow and the entire Re Nh 
dated since it doesn't support proportional or xi fac 
fonts or grahics. We understand a major op pre 
expected in 1990. dt We 

Several faculty and the secretary also use Wordye: QU! 
5.0 for documents that do not contain mathema, no! 
equations. This has a very good spell checke, 0f 


[ 


thesaurus and is the college standard word processo da 


wa: 


A Computer Room: Tes 
In 1985 the mathematics department felt the need; b. 
a computer room in our building that could be » i 
for teaching. The Mathematics and English departm T 
combined their requests. In 1986, a combination y; 
purchases and gifts from IBM provided a room: 

almost two dozen IBM ATs and a color EGA projet 4 n 
system. In 1988 the room was partitioned, the projeti ‘vc 
system was ceiling mounted, and the computers turni! Th 
face the projection screen. The room is now very us of | 
for teaching in a laboratory environment. Occasion offi 
calculus classes use the room for graphics exercises int 
it is now primarily used by the department for $ bec 
a statistical package. Other departments use the 1 bee 
frequently. Iti 


Re: 
Laf 


Exercises in Probability and Statistics: mas 


By 1986 some sections of our statistics course for : 
majors used Minitab for a few practice exercises. E 
the college obtained a SAS site license and the d » 
ment was encouraged to switch to SAS. It 1s still p : 
SAS. Typical computer exercises are creating hisi 0 
computing sample statistics, graphing scatterplots, d 
puting regression lines and correlation coefficient, 
pling from various distributions to see the ©” or, 
sample size and the central limit theorem, oa asp 
confidence intervals, and hypotheses testing. gee a 
Lafayette’s mathematics faculty have made coe tio 
time investments in order to introduce compa ur 
exercises into the statistics courses. As the “cod 
rooms on campus have become suitable for ator 4 
some of these exercises are being done as labor a 
these rooms. ; es ip 
We have also used demonstration paciar ko 
statistics sequences. Henryka Komanska "high DM 
DISTRIBUTIONS by Martin Richter of Le T.i 40 
was developed as part of the Ideas progra stl co 
was written by a Lafayette student. a 
used GASP (see this column, February l e talks; 38 
classroom presentations and general audienc s and [b 
packages contain good simulation capabiliU? ike if 
has some especially attractive graphics (if yo 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


we 
Digitized by Bom Baal  guace athematics E 


that orful printing: 


It Colorfi artment projection system was limited by the 
kay The e it provides only CGA level graphics. The EGA 
Scale fact ae was ceiling mounted in a computer classroom. 
Pda; TU the need for using higher quality graphics 

ns lectures, but upgrading to a VGA system was 
Tdper 3 financially practical at that time. Moreover, a couple 


hemay f faculty were creating images of chaotic systems and 
cker , 0 nted to be able to display images on bulletin boards 
SESSO, em know, the cork kind). An HP PaintJet printer 
was attractive since 1t was capable of better than VGA 
resolution graphics and could be used both for creating 
color prints and overhead transparencies. Moreover, it 
need! only cost about $1000. In fact, when we made the case for 
| beu this printer to the department head he wrote a personal 
Darin: check. If you need equipment, bug your Department Head. 
nati. You may not have the same success we had. 
oom * The printer came with a print screen utility that does 
TOf. a nice job printing EGA graphics. We also use ColoRIX 
projects VGA Paint for capturing, modifying and printing images. 
tum! The printer has been used by faculty to create a number 
ery ust of graphics based talks. Color images posted on faculty 
casio: office doors have engendered some considerable student 
reisst interest. High quality color fractal images are hard to 
for & beat if you want to attract students. The printer has also 
the 10: been used by a couple of students doing research work. 
It is a highly valued resource. 


Research with Students: 

Lafayette is very committed to supporting undergraduate 
> for t education. In recent years there has been a fine effort 
ses T y SUpport student research. Several mathematics faculty 
ne det i become involved in such programs. Cliff Reiter 
still Bi ked with students on images from multidimensional 
isto a Systems and continued fractions, Tom Yuster 
lots un With a student developing a graphing utility, 
ents, an 90d worked with a student on Kalman Filtering, 
ei Oretic = Gordon worked with a student on graph the- 
onh Terre These projects all had computational 

MA Mather RS I$ not to suggest that we all become applied 
ns ji long pacan or computer scientists. But computa- 
Ww "Ovide pects of a faculty members specialty may well 
Ec *PPortunities Jor research with undergraduates. 


Wau TO à 
Dp (goede the pos One switch. In the fall of 1989 we 


lus EORR drives the projector. We added a 
i e (this is a *drop in" hard disk). Of 

ks: j 3g 3Ssrog Y e hard disk means using the projector in 
talks- S6/pe. OM is eaci : 
€ wit asier. We also added an Intel InBoar 


nd». Brea, 1 
UM a Spe 3 soProcessor, It was easy to install. This 


€ computations although the PC 
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Et longer to boot since there is more memory to 
: eck. See PC Week’s October 2, 1989 issue for a long 
Ist of companies selling 386 accelerator cards. Lastly, we 
added a VGA card capable of outputting a video signal 
that the projector can accept. For a few hundred dollars 
We upgraded the projector from a CGA to an interlaced 
VGA system. We bought Willow Peripherals’ VGA-TV 
card and their RGB and syne cable for connecting to 
the Sony Projector. The graphics are very good. The 
Projection system has become so popular that we need 
a second system to alleviate conflicts. We expect to 
purchase a VGA (color mapped) Liquid Crystal Display 
Projection system soon. 


A 386 Computer: 
During the summer of 1989 the department acquired an 
IBM PS2/70 to run Mathematica. The computer is fast, 
has a 120MB hard disk, and came with 2M of memory. 
We added 4M more of IBM memory which required 
taking out the floppy drive and the chassis holding the 
hard disk. We had to do that several times since one of 
the memory modules made a bad connection on the first 
attempt at installation. It is easy and fun to take apart 
the PC (That is Cliff talking. It is frightening to watch 
- Tom) but we do not understand why this memory 
was not installed at the factory. We also added a math 
coprocessor. That was nerve wracking - the (very flimsy) 
pins were bent a couple of times before it was installed. 
We installed DOS 4.0 and have had no problems 
except with the keyboard redefinition used by TechWriter 
which wreaks havoc with the entire system. The computer 
is connected to a QMS 810 Postscript laser printer and to 
the HP PaintJet which gives the PC very good graphics 
printing capabilities. Mathematica was easy to install. 
For all the aggravations of installation this is a fast 
computer and a pleasure to use. 
This machine is in a mathematics faculty room which 
is the only “fair” place to put it. It is inconvenient 
for faculty to learn Mathematica there. We hope to 
put Mathematica capable machines on all faculty desks. 
Faculty need their computational tools on their desks so 
that they can learn to use them during low quality time. 
(While the coffee brews, while you wait for TechWriter’s 
spell checker, while you should be grading, etc.) 


Mathematica: ; i 2m 
The department has been interested in obtaining some 


c calculating software for several years. The col- 
Us adopted an MS DOS standard for PC based 
instructional computing. Hence the department s request 
for the IBM discussed above to run Mathematica. We 
hope in the next 2 or 3 years to put machines which 

capable of symbolic calculating on all mathemat- 
x s. Two more Mathematica capable 386 


i culty desks. 
E a individual faculty members were recently 
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made possible by a Pennsylvania state grant. They are 
on order. Steve Buyske, who has a MacIntosh at home, 
runs Mathematica on it to help with his research in 
Differential Geometry. 
We are just learning how to use the Mathematica 
software - it is impressive. Mathematica provides a 
very powerful environment in which to work. It requires 
substantial effort to learn but it provides considerable 
computational punch for that effort. Informal timing 
tests of one and two variable factoring problems showed 
Mathematica on the PS/2 running 20 to 100 times faster 
than Reduce does on a Vax 750. 
The graphics capabilities of Mathematica are very 
good. For example, doing a 3D color plot of the real 
part of sin(z) with 2500 points on the surface takes 45 
seconds on the PS/2. It is a simple matter to get a black 
and white hardcopy of graphics on the PostScript printer 
and it is fairly simple to capture a VGA color image 
with ColoRIX VGA Paint and print it on the PaintJet. 
Mathematica uses color dithering schemes so it is hard 
to believe it is using only 16 colors — it looks like many 
more. 


Networking: 

The college at present has a Vax 750, a Vax 780, an 
AT&T 3B15 (Pizza Hut has one of these), and an IBM 
mainframe for academic computing. The department 
still has only one connection to these machines and it 
is used largely for electronic mail and news. Computer 
classrooms in the library and in the Computer Science 
department already have local networks. The department 
is just starting to make use of these classrooms. 

The college wide token ring network is well under 
way. The plan is for every dorm room, office, classroom, 
and public site to be connected to the network. Several of 
the dorms have already been wired and each dorm room 
is provided with a PC to connect to the system. Printers, 
including lasers, are available on each floor. Our building 
is slated to be wired in the next month or two. 


The Future Symbolic Calculus Classroom: 

The department has endorsed the idea of introducing a 
computer laboratory experience into the calculus curricu- 
lum. This is to include numerical calculations, symbolic 
computations, and lots of grahics. We expect these exer- 
cises to provide an experience that involves exploration 
and discovery. Students and faculty will interact in a new 
setting. Laboratory reports will provide opportunities for 
students to write about their mathematical experiences 
and the laboratory problems should encourage discussion 
among students. We expect to provide students with a 75 
minute laboratory each week which will replace one 50 
minute lecture in the present course. We are working with 
the administration to find funding for the laboratory, for 


the faculty equipment needed, and for the dem 
of materials. OD, 
Such a project will place considerable dem? 
our faculty. Here is where our previous exper; n 
value to us. At this point all of our full ti 
have bought in to the idea that computing ca 
should play a significant role in mathematics ei 
If your faculty is similar to ours, this will not M m 
over night, it will take years. Faculty have to co, or 
themselves that appropriate introductions of comp k 
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into the curriculum have pedagogical value. They, : 

time to make such decisions and to develop the nec, : 

skills. , 
of 


Homework Assignments ^ 


by Computer Mail lin 
Stephen B. Maurer* 2 


ám 
Here's an effective use of computers that seems l 3 
tried. Your campus needs to be at least partly netwot ti 
with network access relatively easy for both you! is 
your students. The use is: make homework assign st 
by computer mail (“email”). I've done this for E th 
years in all my classes, from precalculus to the € w 
conference" for majors. ] I 

But why bother, you ask? It's easy enough t0" th 
the numbers of assigned problems on the boa as 
provide them in handouts (perhaps at the bena 3 
the semester) if you really don’t think problems! vA 
text are enough. m " 

I have several answers. Most important, P 
email, I can customize my assignments to vind "m 
went on in class and thus don't feel compellet m 
through the material so that everything Sette M 
prefabricated assignment has been covered. Be n 
an interesting point or question comes upi “at al 
create one or more problems that deal wit ot cs 
directly. Of course, one could put such ms imp 2 
on a handout given out next time, but then t sig 
immediate response is lost. I try to post my 2" ^g w 
within an hour or two of class and make uev d 
the next class (or, in classes with homewor xt clas. 

I give a bonus for handing them in at the ne ost”? 

Second, I find I annotate problems CME de 
on email. Even problems from the text sould 
some comment or customization, but 1t 
time consuming to do these things in class. a 

ane at, 

*Stephen Maurer is a Professor of Mathema jl 
more College, Swarthmore, PA 19081. His © ore i 
maurer@swarthmr.bitnet or maurer@campus.sw@ í 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by AGonparers and Ney | Rey ee ngotri 


vel, third, J find I start to include with the assignments 

mber of other things: announcements of tests or 
mang ? a lectures, elaboration of points I felt I did not 
lence,” ° Ein well enough in class, information about careers 

De fa. e th majors, etc. 

| por ma invite students to send me questi z 

s Can; Fourth, I invite stuger > questions, com 

educ ments, and complaints via email, for private response 

Ot hay or public (as they wish). Prompted by their experience 

0 COW, receiving email from me, some find this approach more 

comp: agreeable than coming to my office or asking questions 

They in class. 

2 nece At Swarthmore, classes meet for just 13 weeks a 
semester, 2.5 hours/week. Email allows me to reserve all 
of this limited time for talking about mathematics. 

What are the downsides? I have to spend a little time 
teaching students how to use the campus email system. 

— (Except for first-term freshmen, maybe half already know 

how.) I refer them to the Computer Center’s handout, 
give them another of my own, and meet with the 

‘most computer-adverse students myself. (Most computer 

' systems allow for distribution lists for mailing and for 

private bulletin boards, which makes communication 
between and among professor and class relatively easy.) 
seems! Second, some students never like having to log on several 
ne times a week, especially if the nearest public access area 

h ie is far from their dorm. On the other hand, some other 

SIBI students (non-math types) have thanked me for forcing 

for $! them to learn the mail system — they proceed to use it 

the * with their friends at schools around the country. Third, 
1 lend up spending more time making up assignments 

d i 0 ea I used to - but the tradeoff is that I make better 

oa niti ants But at least it’s no physical inconvenience 

E. n type fast and a networked computer sits in my office. 

= ! EN T date the only type of messages email will 

t by” send a ee here) is pure ASCII. What if I want to 

hat at’ Could write iu with complicated mathematics in it? I 

Jed 10° it at the o In TEX code and have students “compile 

eded | of effort for = end, but this would add another layer 

setter!” MY solution them (remember, some are mathphobic). 
class! Underline e x Introduce a few elements of TEX (like 

y that and to write scp) to format things as best I can, 

al pr? “alla vector cn much more than I would usually (e.g. 

re im^ ate vectors”) n ar”, or say that “in this assignment u,V.X 

ado Works out ok. 

# Who have ery pleased to hear suggestions from others 

| Classes, used email for communication with their 
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Reviews of Mathematical Software 
Me — 


Review of True BASIC, Inc. 
CALCULUS 3.0 


Reviewed by J. R. Moschovakis' 
Y. Matsubara! 
G. B. White 


The Kemeny/Kurtz Math Series of software includes 
True BASIC programs for computer assisted instruction 
in high school mathematics and one-variable calculus. 
This review focuses on the CALCULUS program, version 
3.0 (now updated to 3.01 for the PC and 3.02 for the 
Macintosh), which we used in 1988-1989 at Occidental 
College to enhance the first two terms of the standard 
calculus sequence. The calculus routines were written 
by John G. Kemeny and the common user interface by 
Thomas E. Kurtz; both are Professors of Mathematics at 
Dartmouth College. The program, which is contained on 
one diskette, is meant to supplement (not replace) any 
standard text and hand-done homework; an instructor's 
guide with instructions for modifying the software and 
a supplementary student workbook may be obtained at 
extra cost. 

The program is available for the IBM PC or PS/2 
with 256K and a graphics adaptor, and for the Apple 
Macintosh, Commodore Amiga, and Atari ST with 512K. 
True BASIC, Inc. offers site licenses at $350 for one type 
of computer and $175 for the second; the per-copy 
cost is $49.95 (due to increase to $79.95 in 1990) but 
institutions receive a 4096 discount on five to nine copies 
and a 6096 discount on ten or more. We asked students 
to buy individual copies, then showed them how to make 
backup boot copies and print out the contents of the 
screen. With this minimal help from their instructors, 
most of our students were able to hand in hard copy for 
several assignments. Predictably, some students found 
this computer work useful and interesting while others 
resented it; we were pleased enough with the software to 
continue its use in 1989-1990. . 

The program is entirely menu driven. Each topic 
has several examples, a Help menu, and a Glossary 
menu which partially accesses a common nontechni- 
cal dictionary. Glossary entries can be altered; see the 
instructor's guide for details. We used mostly the Gen- 
eral routine, which covers symbolic differentiation and 


re all in the Mathematics Department of Occidental 


ovakis can be reached by email at Joan(g math.ucla.edu. 
Tony Chan, UCLA and MSRI for computer privileges. 


1The authors à 
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graphing, and the Areas routine, which does numeri- 
cal integration and the standard approximations (left- 
and right-endpoint, midpoint, trapezoidal, and Simp- 
son’s) and sketches the regions involved. Other topics 
are Limits, Tangent, l'Hopital, Parametric, Taylor, and 
Differential Equations. 

It is easy to record a session to be played back later; 
short messages may be added in a transitory window 
which appears when Help is requested. (In theory one 
can add comments and repair errors by editing the 
resulting .trs file, but this is not particularly easy.) The 
prerecorded demonstrations Limits and Parameters are 
excellent. 

Upon entering CALCULUS one sees a brief menu at 
the top of a screen divided into two square windows (for 
formulas and graphing, respectively) and a rectangular 
message window. Choosing the General topic produces a 
new menu including Options and Plot/Print in addition 

to the standard Glossary and Help. Under Options one 
may choose to enter a new function, pick an example 
from a given list, differentiate the current function (may 
be done repeatedly for second, third, etc. derivatives), 
or print a table of values of the current function. The 
Plot/Print menu allows one to graph or not to graph the 
current function (using different colors or styles of lines 
for the graphs of different functions), to print or not to 
print the formula for the current function, and to rescale 
the graph. 

Functions and parameters are entered in a transi- 
tory dialog box which is fully editable; illegal entries 
produce helpful error messages. Built-in functions in- 
clude trigonometric and inverse trigonometric, square 
root, exponential, and the natural logarithm. The booklet 
accompanying the software explains the (standard) func- 
tional notation. Numbers may be entered in fractional, 
decimal, or scientific notation, and may involve the con- 
stant z as in (2*pi)/3; the x is obligatory even when the 
intent would be clear without it. The program initially 
requests x-bounds for the graph of the first function; 
the Rescale option (essential when several functions are 
graphed on the same set of axes) allows one to revise 
these and to specify y-bounds as well. 

We found the General routine particularly useful 
for illustrating the relationships among the graphs of a 
function and its first and second derivatives. While the 
cumbersome notation makes multiple derivatives hard to 
read, there is space in the formula window for students 
to compute these by hand on the hard copy; one could 
argue that this is good for them anyhow. A basic bug 
is that the program seems unaware that odd roots of 
negative numbers exist; thus only the positive part of the 
graph of f(x) = x!/? for x from -1 to 1 is shown even 
when Rescale is used to request y from -1 to 1. Another 
annoying limitation is that x and f are the only variable 
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5 à 2 5 E r t 
student's prejudice in this direction. 8 the ly 
The Limits routine produces decimal approxi 
(even when the limit is rational or ). Thee 


routine uses partitions with ten or twenty s 
(*single" or “double” approximation) 
relationship between a proper definite integral a 
numerical approximations. Errors are listed, ma 
easy to compare accuracy of methods. There is no " 
request only the trapezoidal approximation, for e 
once one chooses “Approximation” it's all or ny 
The axes are not labeled so it’s easy to forge, 
interval of integration. There is no symbolic integr 
or provision for improper integrals. 

The Tangents routine sketches one nonvertical 
gent line at a time; a vertical tangent produc 
error message. The Minimum/Maximum routine do: 
consistently label points of inflection, and can't hr 
f(x) = x!? even on [0,1]. The Parametric routine; 
some beautiful examples of polar graphs, though w/ 
it recognizes no independent variable but t. The Th. 
routine gives the first four nontrivial terms of a Tayl 
pansion about zero and graphs the corresponding Ta 
approximations together with the function. Least s 
factory is the /’Hopital routine, which works only n 
0/0 case. The Differential Equations option gives $ 
and particular solutions to linear homogeneous s 
order differential equations with constant coefficienis 

We hope that in a future edition the glossary ll! 
which often lack rigor and sometimes are so abbrev 
as to be confusing, will be improved. A few fin 
instruction on screen printing for the Macintosh W 
be useful; while *caps lock, apple, 4" works E 
Macintosh SE and a dot matrix printer, there Ne 
difficulties with the Mac II. It would be nice 0 7. 
to print out only part of the screen (just the Po 
example); we weren't able to do this with an a 
The Differential Equations routine could be D \ 
allowing arbitrary conditions, not just initial ue 
of space in the workbook is wasted on awi dbe! 
“graph paper” inserts; simple drawn axes wou s mi 
useful and less distracting. These considerato" y 
addressed in version 4.0, which is due out 17 ALCU 

The bottom line is that True BASIC aly 
is a versatile, moderately priced, user frien y ie 
for one-variable calculus instruction. A ©” i 
student can learn a lot by exploring à ini, 
the results obtained using this software. e 
computer-competent instructor can use t or" 
large numbers of useful tables and grap exa, 
homework solutions, etc. as well as for i A v 
Just don’t ask it for the graph of f(x) =5 ue put 
you are prepared to discuss the limitations 
methods! 


: ubin 
to illustra. 
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ley Areas Routine for the Macintosh 
€ Options Glossary Help 


Xima n 
The Hn = 
ibinte, 
Strate 
al ay f(x) = sin(x) + cos(x/2) 
Makir, Area = 4 

Dow; 
T exar. Approximation Value Error 
T nol Left rect.: 3.99177 -.00823 
Forge Right rect.: 3.99177 -.00823 
integra Trapezoid: 3.9917? -.00823 
Midpoint ; 4.00412 00412 
Siscar s 4 0 
(2/3 midpoint + 1/3 trapezoid) 


Calculus 


Signed area between f and x-axis 


rtical ; 
Oduces 
ine do 
mt hat 
Qutine:. 
ough za! 
The Ty 
| Taylor: 
ling Ta 
Least & 
only it: 
ves gE 
Qus sett 
fficients 
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vx General Routine for the IBM PC 


hw 
S ai F1 Options F2 Plot/Print F3 Glossary F18 Help 


seem? 
to be 1 
graph 
n IBM! 


"Message EN 


An approximation of the area under a curve by rectangles 
whose upper (or lower if f«0) sides have their midpoints 
on the curve. 


General routine 


f(x) = x^3*exp(-x) 
f’ (x) = - (x^ 3*exp( x0) 3x Zrexp(-x) 
f''(x) = Gxxxexp( -x)tx^3kexp(-x)- (6x 
^2Xexp(-x)) 


i ivati th 
The second derivative f"(x) is the e e 
derivative £^ GO. If P" is positive, Ce muet 
concave upwards, if negative, it is conca 
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information into the new format (as in the cag dat 
indexes), or the laborious cutting and pasting of orig 
reviews into special purpose collections (as in Rey 
Volumes). Besides MR itself, these versions include. : 


The Mathematical Reviews Database: 


The Power of Modern Technology 
William B. Woolf 


au 


on 


d MR Sections, which are personal-sized slices of} 


Introduction 

Mathematical Reviews (MR) is traditionally thought of 
as a journal-one gets it in the mail or at the library, 
examines it to discover what is new in the literature 
in one's areas of interest, and then consults it (or its 
indexes) as the need for bibliographic references arises. 
Up until about a decade ago, that was all that it was: the 
information in MR was accessible only from the physical 
volumes. At the MR offices, bibliographic information 
was maintained only on cards or on ditto masters. 
Review manuscripts were assembled each month and 
sent off to a compositor in England for typesetting in hot 
lead. When an issue was printed, the hot lead was melted 
and no version of the information other than the printed 
issue remained, except for the original manuscripts and 
the card file of bibliographic information. 

Computers (and appropriate software) provide tools 
for greatly improving this situation. Over the last decade 
or more, MR has been transformed to an active database 
which provides many sorts of sophisticated access to the 
traditional information, and which promises to become 
accessible in even more novel ways as the next decade 
progresses. In this note the developments from paper 
journal (and other printed products) to computerized 
database are traced, the various new modes of access 


are described, and a glance is taken at possible future 
developments. 


Printed products 
Because until recently printing was the only readily avail- 
able method of mass distribution of information, and 
because users find different modes of access preferable 
for different purposes, MR has traditionally provided 
alternate printed versions of its information. Unfortu- 
nately, before the computer, many of these products 
required either a separate (costly) keyboarding of the 


containing the reviews-exactly as they appear ink En 
that are in areas of interest to the subscriber. (Tit/in 
eight different classification sets are available.) 

Current Mathematical Publications (CMP), a! to 
weekly journal containing the bibliographic dest sin 
tion of items as they arrive at the Ann Arbor 0 vol 
and are selected for review in MR (CMP also cort the 
the listings of a substantial number of items thal IB] 
not reviewed in MR). Semi-annual cumulative in& she 
aid in speeding larger searches. In addition, CMP? Te- 
tains reproductions of the tables of contents of @ be 
important journals, lists of recent books, etc. cor 

Cumulative Indexes, prepared to assist usi In 
MR in performing comprehensive searches "o£ 
literature, or in locating specific items from y s 
Author indexes are available for the periods «si 
1959, 1960-1964, and 1965-1972. Subject indes 3 
available for 1940-1958 and 1959-1972. Cor. on 
Author and Subject Cumulative Indexes are Qu^ Wa 
for the periods 1973-1979 and 1980-1984. T" 

Review Volumes, which are collections D. 
in a specific subject area, covering à Ws nef 
eral years. These volumes are intended aadi 
searchers survey the literature in a given plici St 
AMS has published (in reverse order of pU bi 
the following Review Volumes: punc o th 
(1980-1986), Operator theory (1980-1980). lio 
analysis (1980-1986), Global analysis C diffe a 
Numerical analysis (1980-1986), AUT 98 NIS 
equations (1980-1986), K-theory (1940- iv a 
ber theory (1940-1972 and logo oso y ub. 
(1960-1979 and 1980-1984), Graph t anite g bi 
1978), Finite groups (1940-1970), ET o 
(1940-1970), and Algebraic and ae pra A 
topological groups, and homological a!£ 
1967). 


Se 
d 
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The beginnings of computerization 
.,g in the late 1970s, efforts were undertaken to 
' g the MR operation. The first effort com- 
‘ee the reviewer files (for the limited purpose of 
uteriz the MR editors in the process of assigning 
poo reviewers). The next effort, completed early 
B added a complete bibliographic database to an 
a anded reviewer database. These efforts were under- 
ES by the MR staff in Ann Arbor, using the Stanford 
Public Information Retrieval System (SPIRES) on the 
mainframe computers at the University of Michigan. In 
- 1982-1983, the database was moved to a Codasyl-based 
database management system (DBMS) located on the 
e as DEC machines in the AMS offices in Providence. Infor- 
of ori mation regarding each item is stored in various "fields" 
in Re; (author, title, language of the item, paging, classification, 
clude journal identifier, etc.) which allow selection of items 
es of! on the basis of elements in the fields (for example, all 
ar inM English language papers on Riemann Surfaces published 
T. (Tié^^since 1979). 
e.) At about the same time (mid-1979), MR switched 
AP), to a computerized typesetting system, which greatly 
IC dest simplified the creation of indexes; during the seventies, 
rbor € volume and annual indexes had been created by retyping 
o cont the bibliographic information onto index sheets using 
1$ that IBM Selectric typewriters and then photographing those 
ve ind: sheets, Starting in 1980, indexes were prepared by simply 
CMP? re-sorting the computer files from which the issues had 
s of Œ been prepared. Data from 1973-1979 were input into 
c. Computer files from which the 1973-1979 cumulative 
t uses index was printed, and, later, data from 1959-1972 
es ol Were input in order to create a cumulative subject 
n mondex for 1959-1972; both of these efforts significantly 
ods A the scope of coverage by machine-readable 
ndn Su S Di data. Unfortunately, since the typesetting 
Com" 5 Hm Was proprietary, typeset output could be acquired 


| iy on] icti 
e aval? “Ay from the vendor. Starting in 1985, this restriction 


Was eliminate : T = 
of rei language, d by switching to TEX as the typesetting 
an di 
o hd 
field: 5 Oni : 

‘cai Starting ; n-line versions 
5 p bi Dos early 1980s, these computerized files of 
NS. the name lc information were made available (under 


athFile) to commercial distributors of bib- 
atabases (Dialog, BRS, etc.) each of which 
34), "eval T Wie data with a sophisticated search and 

jf eres 8ram which enables complicated compound 
Ty at aut 3 data based on numerous data elements, 
"e fie Or, title, classification, words in the review 


Ngua à 
n E Of publication, journal name, year of 


¢ liographi 
980-F ,. Phic d 


(E so Recengy tr 
PS ene Society has changed the name of this 
a from Con Sci to reflect the fact that it also includes 
i "IPuting Reviews, the Guide to Computing 


ed The Tukey and Ross Index to Statistics and 
ae ability, and the Current Index to Statistics. This 
intormation is now available in several forms: 


MathSci On-line contains the bibliographic informa- 
tion in MR from 1959 to the present, and the reviews 
from mid-1979 to the present, as well as the items in 
CMP that are not reviewed in MR. It also contains 
data from the statistics and computer science sources 
listed above. It can be accessed through various com- 
mercial database vendors (Dialog, BRS, European 
Space Agency). 

MathSci Disc is a CD-ROM (Compact Disk-Read 
Only Memory) version of the last five years of MR 
and CMP, available from the AMS. It provides access 
from a personal computer without the connect-time 
costs (or per hit costs) which sometimes inhibit users 
from effective use of the on-line version. 

MathSci Tape Loads allow academic or commercial 
installations to load the MathSci information on their 
mainframe computers and to provide access to that 
information along their local networks. The institution 
must provide the necessary retrieval software, which 
can be acquired commercially or developed on site. 


Current developments 

During 1989-1990, taking advantage of significant im- 
provements in computer technology, the MR staff are 
undertaking a migration of the MR database to INGRES, 
a relational DBMS, on workstations at the MR offices 
in Ann Arbor. This version will include a significant 
expansion to support the acquisitions efforts of the MR 
Library (in 1989, MR handled 3,475 books and 8,166 
journal issues). Specifically, as MR librarians review cat- 
alogues of publishers, searching for publications within 
the scope of MR, they can easily search files reporting 
which orders have already been placed; moreover, claims 
letters requesting journal issues or books which should 
have arrived in Ann Arbor but haven’t can be generated 
automatically from the computer files (for checking, sign- 
ing and mailing by a staff librarian). The new version will 
also include an integrated assigning function, allowing 
the MR editors to check quickly what other work by 
has been reviewed, and by whom, or whether 
ed in a bibliography are reviewers who might 
e item in hand. 


an author 


authors cit ) 
be appropriate to review th 


Expenses á 
odern technology develops even more eincient 
AR of distribution of technical information (e.g., CD- 
ROMS), it is tempting to believe that as a consequence 
the information in MR ought to be available at some 
greatly reduced price. Many people are surprised when 
they learn that the major fraction (about 9096) of the 
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costs of MR derives from the preparation of the data 
for the database, and that the actual costs of distribution 
of the data (whether for paper, printing and postage 
for the paper volume, for mastering and duplicating a 
compact disk, or for preparing a computer tape) are 
relatively minor. Data preparation activity, however, 
includes many expensive steps (for more detail on some 
of these steps, see the article *From Published Paper to 
MR Review: How Does it Happen?" in this column in 
the December, 1989 issue of Notices, pp. 1362-1365.): 


The MR Library staff identifies, acquires, records and 
catalogs the books and journals which are the raw 
material entering the front end of the MR production 
pipeline (this labor-intensive effort is expensive, even 
if most publishers provide copies of their books or 
| journals at no cost-or in exchange for a copy of some 
HE equivalently priced AMS publication). 

The MR Editors scan each item for possible in- 
clusion in MR and, for those selected, identify an 
appropriate treatment (e.g., include in the indexes 
only, use the authors summary, extract a portion 
from the introduction to the paper, or obtain a full 
review-in which case they must select a reviewer to 
whom to assign the item). 

Staff prepare and input the bibliographic data for 
all covered items and produce review forms which are 
sent to the reviewers (or, in cases where the item is 
not to be reviewed, to which are affixed the selected 
summary or portion of the introduction). (Sending a 
book to an appropriate reviewer in Europe or Asia is 
expensive.) 

Returned manuscripts of reviews (and other treat- 
ments) are copy-edited by the MR copyeditors, and 
then edited for mathematical content by the MR ed- 
itors. Unreturned reviews (an expensive burden on 
this process) require reminder letters and, if that is 
unavailing, duplication and reassignment of the item. 

Edited review manuscripts are sent to keyboarders 
in Providence or Ann Arbor, where they are input 
into TEX source files. It is becoming increasingly 
common for reviewers to send their reviews to MR 
via electronic mail, following a prescribed format (for 
which see the reverse side of the table of contents page 
| in any recent issue of MR). 
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Galleys produced from the TEX files 4 
by both the copyeditors and the edito 
corrected by the keyboarders. 


Te pr 
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Only at this stage, when camera-ready pa " 
produced from the Society's typesetting machi 
sent to the printer, does the process turn specifica, 
the production of the printed journal; every earlier, 
was as much a preparation for the electronic Versio, 
the database. j 


Funding 
How is MR funded? Essentially all of its income cq, — 
from subscription fees for MR itself and for tele [— 
products. Over its history the total expenses of cre | T 
those products have occasionally exceeded by as m |" 
as 5% or 10% the revenues generated by subscripiic | ?' 
sometimes because of a conscious decision by the 4 M 
Board of Trustees to hold the prices of MR dom.” 
order to facilitate broad distribution of this impor‘ 
service to the community. In these years, the dt y 
have been made up from the general funds ofi 
Society. As various new means of distribution arise ft 
technological advances, it remains essential that eacht 
of the information somehow participate in the funt y 
of its creation. The problem of determining PII en 
policies for the various products so as to accomplish! the 
equitably is not an easy one; the AMS staff and Board jo; 
Trustees struggle with it regularly. int 
pre 


Future developments E 
As computer and document-handling technology « i 
vance, access to the information in Mathematic ) 
views will continue to be made available to the if 
ematical community in forms taking advantage E 
resulting increase in the efficiency and effective ; 
methods for information retrieval. Efforts are €! T" 
underway to examine the usefulness and e 
hypermedia techniques and of image-processing qi 
ities. As forms of electronic distribution of info Y 
develop, their utility for the distribution of ot 3 
and MathSci will be explored, with an eye 10" 
ing the most effective access to accurate an z 
information about the literature of mathematic: — 4 


M 
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f creat 
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iCriplit 
the 4 
down, 
impor / : ; : 
e dad the time you read this the calendar will have advanced 
is ofi 1990. Though not yet the beginning of the last decade 
tich of the century, it does mark the start of the 90s, and 
eai the occasion calls for a look back at some of the events 
; funt of the 80s and some thoughts on how they influenced 
1 our professional lives. It is also quite appropriate, at this 
iplshé lime, to provide you with a perspective of the work of 
Boat the Office of Governmental and Public Affairs of the 
Joint Policy Board for Mathematics, an office that came 
Into existence during this period and that has become a 
Prominent actor on the Washington scene. 


This month’s column is co-written by A. B. Willcox, 
who is acting director of the Office of Governmental 
and Public Affairs of the Joint Policy Board for 
Mathematics in Washington, D.C., and Hans J. Oser, 
who is a consultant to that Office. 


ole l Highlights of the Decade 

m p : 1981 - The Mathematical Sciences Research Insti- 
s ef MS eu UC-Berkeley and the Institute for Math- 
geo matics and its Applications at the University of 


ve 2 Mnncapolis are created with NSF support. 

Ee. RA - The National Research Council of the 
o E. S NAE establishes a prestigious committee of 
iE E. Clentists and engineers to review health and sup- 
Co ae of research in the mathematical sciences. 
; p 3. 198: irman is Edward E. David, Jr. 

to p^, 


to" Presid dine Browder Briefing Panel reports to the 
2 ties ; €nt’s Science Adviser on research opportuni- 
E 1983 - Mathematics, the first of six science panels. 
joint ee 5 MAA, and SIAM create a nine-member 
for Utive action arm, the Joint Policy Board 
NE e p matics, JPBM, to begin implementation 
1984 ~ 1d Committee’s recommendations. _ 
Critic he David Report: “Renewing Mathematics: 
Year plan i: Source for the Future" presents a ten- 
mathe 9 redress the imbalance between support 
_ m latics and other fields of science. _ 
the Bosra National Research Council establishes 
9n Mathematical Sciences. 
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7. 1985 - The National Research Council establishes 
the Mathematical Sciences Education Board. 

8. 1986 - JPBM establishes a Washington Office of 
Governmental and Public Affairs, OGPA, to start a 
“long-term, coordinated effort" in public informa- 
tion as recommended by the David Committee. 

9. 1987 - SIAM celebrates its 35th Anniversary. 

10. 1988 - 100 Years of American Mathematics - 
Celebrating the centennial of the American Mathe- 
matical Society. 

11. 1989 - “Everybody Counts” - BMS/MSEB issue 
their first ‘Report to the Nation’, on the state of 
U. S. mathematics education from kindergarten 
through college. 

12. 1990 - Update of the David Report scheduled for 
late Spring. 

13. 1990 - “MS 2000”, the “Second Report to the 
Nation" and concludes Project MS 2000. 

14. 1990 - MAA celebrates its 75th Anniversary. 


Federal Support of Mathematics 


in 1982 and 1990 
FY 82 FY 90 Incr.% Incr. % 
(mill. $) (mill.$) curr.$ const. $ 


Department of Defense 


6.70 16.50 146 86 
T 6.00 12.00 100 51 
ONR 10.60 12.20 15 -13 
DARPA - 9.50 NA NA 
NSA - 3.00 NA NA 


Total DOD 
Departm. Energy C 
Other Agencies . 


Total Non NSF 2760 6105 121 67 
s 3120 7605 144 85 
us 300 1000 233 152 
Total NSF 34.20 86.05 152 90 
In 6180 147.10 138 80 
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The Total Federal R&D Budget, 

for Comparison (billion $) 
Total Fed. Govt. 42.10 70.10 67 21 
Defense Dept. 22.10 45.30 105 55 
Footnote: The numbers in this table are taken from the AAAS 
Reports on R&D in FY 1989 and FY 1990, and the AAAS Spe- 
cial Report: R&D in the 1980s (by Albert H.Teich and Kathleen 
M. Gramp). 

The National Science Foundation remained the dom- 
inant source of federal funding for mathematics research 
during the decade, with a fairly constant share of 5596. 
The fraction funded by the Department of Defense 
declined somewhat, but less severely had not DARPA 
and the National Security Agency substantially increased 
their support during this time. The Department of En- 
ergy also began to play a greater role in supporting 
research in mathematics. 

The table conveys neither the dynamics of the an- 
nual budget process nor the changes in the nature of 
this federal support. The 1990 NSF mathematics bud- 
get, for example, contains a significant amount for the 
Science and Technology Centers which did not exist in 
1982. Support from the DoD agencies has become more 
concentrated on mission-oriented projects, influenced by 
the arms build-up and the strategic defense initiative. 
The mathematics community reacted strongly, yet rather 
un-evenly, to this trend. 

The anticipated winding down of the defense budget 
in coming years creates uncertainty about the amount 
and nature of future support from DoD. Our commu- 
nity needs to be aware of that. On the other hand, a 
reappraisal of the long-term goals of the defense agencies 
may lead to a broadening of their research horizons. 
Those active in mathematics research in the early 1950s 
remember when ONR was by far the most generous 
source of funding for pure mathematics in the defense 
department. 

A significant change from the 1960s and 1970s was 
the ascendance of the U.S. Congress. Highly compe- 
tent technical staffs were added to the committees, and 
the Office of Technology Assessment acquired strong 
leadership during the past decade. One message from 
Congress in 1989 was loud and clear: we must provide 
a first-rate education in mathematics, science, and engi- 
neering for our youth from kindergarten through college, 
in order to prepare our young for technical careers in 
coming decades. This realization repeatedly led Congress 
to boost the budget for science education beyond the 
administration's requests. 

From the dollar figures it would appear that the 1980s 
were a golden decade for mathematics. Yet, the number 
of individual research grants has not grown, and the 
prospects for entering mathematicians to obtain sus- 
tained research funding are actually worse now than they 
were in 1980. Also, the overall NSF budget has grown 


— 


less rapidly than the mathematics budget whj 
increasing budget competition from the other dis m 
in the future. The deficit reduction imperative E j 
seems to have stalled the administration’s amid 
plan to double the Foundation’s budget over a a 
period. It is clear now that support for mathemati” 
fiscal year 1990 will barely stay ahead of inflation, 
other sciences are in the same boat. Deficit redii 
is important, but the health of the nation's scien 
enterprise is vital to our economic future. The E ca 
matical community will have to pay closer attentio, 
the legislative process. 


ch Doin, 


Joint Policy Board for Mathematics 

The Joint Policy Board for Mathematics (JPBM) s 
formed in 1983 by AMS, MAA, and SIAM. The n; 
purpose of this board was “to develop areas of comm 
interest to the mathematical community, to inter 
and publicize mathematics and its goals to policy male , 
in government, foundations and associations, ani/ 
communicate concerns of these external entities b 
to mathematicians as a basis for articulating goals t 
policies to achieve these goals". | 

By creating this nine-member joint executive arm? 
three societies intended to provide a mechanism fot 
coordinated implementation of the first David Rept 
By 1986, JPBM opened the Office of Governmental? 
Public Affairs (OGPA) in Washington. One of the f 
visible actions was to launch what has now becom: 
annual event, a national Mathematics Awareness Y 
(MAW), following a Congressional Resolution that yë 
That resolution did not just happen; it was carefully 4 
ered through the legislative process by Kenneth HO 
Jennifer Vance (then OGPA's congressional con 
and James Murphy, the AAAS Congressional : 
sponsored by the three JPBM member societies. or 

It is unfortunate that budgetary constraints y 
the three societies to terminate their support nal 
Congressional Fellows program. The Congress! : 
perience can be valuable for one who decides © jd 
break at mid-career to find out what drives the 
enterprise in Washington. ; arii 

The JPBM created a public information dep? ; 
of OGPA under Kathleen Holmay. She na watt! 
focus for the publicity about Mathematics MT. 
Week and has, through well-crafted press Ie ca pro” 
carefully assembled network of science NU nt” 
about a major change in reporting by the nen pat 
on mathematics activities. We now have : ] i 
press attending our annual meetings, We m d' 
press briefings for reporters, and we have a giv 
annual JPBM Communications Award, WO oj 
an individual for distinguished reporting OP m i 
to the general public. Q 
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Point sional liaison is the responsibility of one Tore : 

s of Cone BOTS, Hans Oser, a sea consultant to Hoffman dicis REOS of 1990 ar pe te 
diy GPA. He monitors progress o legislation affecting transition to new leadershi d EEG 
mbi athematics, covers ni ari on science policy, keeps OGPA expects to em its liaison activiti 

fives, rack of federal science budgets, Hae reports on what he Capitol Hill and to become pro-active rather Ig s 
Matic earns in these pages. He also sends his weekly TIDBITS active, in monitoring the legislative a Ada on an a 
lon] from Washington to the J PBM member societies. affecting mathematics. We cannot do uiis alone, and » 
reduc; After Kenneth Hoffman s move to the Mathemati- will have to call more often on the leaders of the oae 
St ça] Sciences Education Board (MSEB), Alfred Willcox, to bring the concerns of mathematics to the attention of 
© mai retiring MAA Executive Director, took over as Interim 


the executive and legislative leaders of our nati 
: ive Directo ation. 
entin; pirector of OGPA. His mission is to lead OGPA through We always enjoy hearing from you. Our telephone 


a move from the offices of the National Academy of number is 202-234-9570, or we can be reached by email 
Sciences to a suite in the MAA headquarters complex, (jpbm@athena.umd.edu). 


cs 
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The m: 

Comm; 

inter 

y mal , 
3, ani 
ties bz 

goals t 
ami American Mathematical Society 
ism for 
d Rept’ | 
ental£ Manager Russian Translation Program | 
E Position Open l 
ecome! Il 

v : ; | 
a Hi p Jis Society is seeking applications from individuals with a broad-based background in mathematics and fluent Russian. 
fully" ublishing experience or participation in a translation program would be helpful. 
p =, ^porgtat " . 

EC vu e manager will be expected to provide long-range planning for the translation program. Responsibilities will include 
= Fell EU. Ing and developing real or potential projects and authors, acting as liaison between consultants and the Translation 
z ann Committee, serving as the interface between the Society and appropriate Soviet agencies and publishing houses, 
its fof directing the activities of the translations editorial staff. 

y B H " 
Sof The person selected will work in the Society's Providence Office. Travel to the Soviet Union will be necessary. 
| ia A i i " . 
| T Pplications should be sent to: Director of Publications ; 
= American Mathematical Society 
fr P.O. Box 6248 
d Providence, RI 02940 
jJ Th 5 : 

ium 3 Society is an equal opportunity employer and has a generous fringe-benefit program including TIAA/CREF. 
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News and Announcements 


Math Awareness Week 1990 
This year, Mathematics Awareness 
Week will be held April 22-28, 1990. 
This national event gives the math- 
ematical sciences community an op- 
portunity to celebrate mathematics 
and communicate to the public the 
importance, relevance, and beauty of 
the discipline. 

The Office of Governmental and 
Public Affairs of the Joint Policy 
Board for Mathematics is coordi- 
nating a variety of Math Awareness 
Week activities. This year's theme is 
“Communicating Mathematics." The 
activities are coordinated with the 
Year of National Dialogue, a series 
of events centered on discussion of 
the state of American mathematics 
and education. 

During Math Awareness Week 
last year, a range of activities were or- 
ganized around the country. For ex- 
ample, Columbia University offered 
a series of public colloquia on Re- 
cent Advances in Pure and Applied 
Mathematics to mathematics teach- 
ers, professors, and undergraduate 
and graduate students. At the Uni- 
versity of Michigan in Flint, there 
was a mathematical poster contest 
that drew over 250 entries from 40 
public and private schools. *Math- 
Conn '89" was a day-long program 
for 200 seventh and eighth grade 
girls, held at Cedar Crest College 
in Allentown, Pennsylvania. There 
were group sessions with women who 
work in math-related fields and pre- 

sentations by two prominent women 
mathematicians. Many other schools, 
colleges, and universities organized 


successful programs. 

For more information about ideas 
for celebrating Math Awareness Week 
in your area, contact the Office of 
Governmental and Public Affairs, 
Joint Policy Board for Mathematics, 
1529 Eighteenth Street NW, Wash- 
ington, DC 20036; telephone: 202- 
234-9570. 


New Soviet Math Institute Planned 

The government of the U.S.S.R. re- 
cently decided to organize an interna- 
tional institute for advanced studies 
in mathematics and its applications. 
Named after the mathematician and 
physicist Leonhard Euler, the Euler 
Mathematical Institute will be based 
in Leningrad and will commence its 
activities during the 1990-1991 year. 

One goal of the Institute is to 
extend the cooperation between the 
Soviet and international mathemati- 
cal communities. The Institute is to 
function as follows. Each scientific 
year will consist of three trimesters 
followed by workshops. The pro- 
grams of the trimesters will be de- 
termined in advance by an Interna- 
tional Advisory Board. The Institute 
will invite foreign and Soviet math- 
ematicians for joint work, consisting 
of collective and individual research, 
discussions, seminars, lectures, etc. 
'The Institute will also publish a jour- 
nal, Transactions of the Euler Math- 
ematical Institute. 

Leningrad authorities have pro- 
vided the Institute with appropriate 
land, a building (now being restored), 
and fifteen apartments for visitors. 
The Soviet government has provided 
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ni 
a modest fund to furnish the Insti; » 
with modern word processor ; 
copying facilities. Organizers aly: ib 
pect to have FAX services ay m 
able when the Institute opens sit 
eventually, electronic mail facili: fe 
In addition, the scientific progz/c. 
will be coordinated with thos: er 
other centers of international m: H 
ematical research, such as JHE (X 
France, MSRI in the U.S., the Mili. go 
Leffler Institute in Sweden, the! sit 
Planck Institute in West Germ co 
and RIMS in Japan. W 
For more information, contat! ic 
D. Fadeev, Director-Organizer, E Le 
Mathematical Institute, Leningrat or 
11, Fontanka 27, U.S.S.R. 19101! k 
Fulbright Scholars Announce b 
The Council for Internat 
change of Scholars (CIES) ' m 
nounced the names of approx 
1000 American scholars js s 
been awarded Fulbright 8 abit Si 
lecture or conduct researc icy an 
During the 1989-1990 acager i tic 
these scholars will hold e jt Ye 
pointments in about 100 fh SC 
around the world. CIES; MT. C 
of the American Council © yr P. 


m ith the ^ ur 
operates With V^ yf 
Societies, coop En naf o 


istering the Fulbright prog de 
Listed below are the na » y 
years Fulbright scholars : al a 
matics and in compute! a divi s 
lowing each name 1S the d. 
home institution, his 0f : visi ar 
area, and the country tO gi W 
Mathematics: DEANE coh 


1 rt 
ARGANBRIGHT, Whitwo q 


nd computer science, 
nea: SHRIKANT I. BANGDI- 
New REUS of North Carolina- 
f We Hill, biostatistics, Costa Rica; 
nee N. BUSENBERG, Harvey 
STA a College, mathematics problem- 
Wo clinic, New Zealand; JAMES 
E. FALK, George Washington Univer- 
sity, optimization methods and appli- 
cations, Czechoslovakia; Louis Gor- 
pon, University of Southern Califor- 
nia, Los Angeles, sequential meth- 
_ ods for nonparametric detection of a 
e Instit change in distribution, Israel; OMAR 
SOS & p HiyaB, Temple University, prob- 
r$ alo: lems in filtering and control, Jor- 
ces at dan; RALPH N. MCKENZIE, Univer- 
pens& sity of California at Berkeley, classi- 
facili: cation of varieties, Australia; PAUL 
PIOS/C SHIELDS, University of Toledo, 
those: ergodic theory and its applications, 
nal mi Hungary; GERARD A. VENEMA, Calvin 
| THES: College, topology of 4-manifolds, Yu- 
he Mil! goslavia; ANDREW J. VINCE, Univer- 
„thel sity of Florida, mathematics and 
Germ! computer science, Malawi; JAMEs E. 
WARD, Bowdoin College, mathemat- 
contat I Lesotho; JosEPH E. YUKICH, 
irr Lehigh University, probability the- 
ing! ory, France, 
19101! a computer science: ALKIVIADIS G. 
RITAS, University of Kansas, com- 
ounce! puter algebra, U.S.S.R.: Davip W. 
tional Pay, Florida Institute of Technol- 
3) has” (By, Computer science Lesotho; M. 
imi DEAN F 2 ae 
(0 MUive ENTON, Pennsylvania State 
WE ane computer science, Liberia; 
t dios pos GorortH, Univer- 
nic and compute computer science 
e oit tions, Fiji ased service applica- 
ar Versity of | MAR MUKHERJEE, Uni- 
afi Science, eee! Florida, computer 
Central Mi a; SYED SHAHABUDDIN, 
ne Uf d Ra University, com- 
the ig Un Sone technology and 
E. B es countries: a case 
: N MERTEN n, Pakistan; PETER B. 
d = wey College, com- 
Management, Tan- 


mathematics a 


: " For à 
adii Fulbri m OTmation on applying for 
e vi B Iterations Write to: Council 
e eu Ww. “lev Xchange of Schol- 
ep "ting Dupont Circle, Suite 300 
n, Dc 20036-1257. > 


| Australian Math Society Award 
Michael Cowling of the University of 
New South Wales was awarded the 
1989 Australian Mathematical Soci- 
ety Medal at the Society's meeting 
in July, 1989. The citation for the 
medal read: 

"Michael George Cowling is a 
harmonic analyst of great distinc- 
tion who first achieved international 
fame for his beautiful solution and 
explanation of the Kunze-Stein phe- 
nomenon. Subsequently he has ap- 
plied transference techniques in an 
original way in the study of Fourier 
multipliers, has cleverly exploited 
fractional integrals in the estimation 
of maximal functions, and, together 
with Haagerup, has deepened our un- 
derstanding of lattice structure in Lie 
groups. His work is characterized by 
a combination of the fine skills of a 
classical analyst with the penetrating 
insight of an abstract structuralist.” 


Math Communications Award 
to Playwright 
Hugh Whitemore, a playwright, has 
received the second annual Com- 
munications Award from the Joint 
Policy Board for Mathematics. The 
award recognizes Whitemore’s con- 
tribution to communicating mathe- 
matics to the public in his play, 
“Breaking the Code,” which chron- 
icles the brilliant but troubled life 
of the British mathematician Alan 
Turing. Turing, a logician who was 
largely responsible for breaking the 
German code during World War Il, 
developed the important concept of a 
Turing machine, which set the foun- 
dation for the creation of the modern 
igital computer. 

p. the Joint Mathematics Meet- 
ings in Louisville last month, offi- 
cers and executive directors of the 
AMS, the Mathematical Association 
of America (MAA), and the 2 
ety for Industrial and Applied vA - 
ematics (SIAM) joined with other 
leaders in the mathematical a 
munity to honor Whitemore. A 
Communications Award on 
a citation and $1000. The host 
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the ceremony was Peter Hilton of 
the State University of New York at 
Binghamton, who worked with Tur- 
ing in England at the time when Tur- 
ing was decyphering messages from 
the German Enigma machine. 

A former student of London’s 
Royal Academy, Whitemore was an 
actor before he became a playwright, 
and his first stage play was produced 
in London in 1977. With the well- 
known actor Derek Jacobi playing 
Turing, “Breaking the Code” had a 
successful run in London’s West End 
and on Broadway. Whitemore has 
written many plays for British televi- 
sion and has worked extensively for 
the cinema. 

The Joint Policy Board for Math- 
ematics is the public affairs arm of 
the AMS, the MAA, and SIAM. Last 
year's Communications Award went 
to James Gleick for his best-selling 
book, Chaos: Making a New Science. 


MSEB Awards Grants 

for Math Coalitions 
The Mathematical Sciences Educa- 
tion Board (MSEB) of the National 
Research Council has made awards 
of approximately $10,000 each to 
twenty-five organizations for the plan- 
ning of state mathematics coalitions. 
As the administrator of one of the 
grants, the AMS will be involved 
in the formation of a mathematics 
coalition in the Society's home state 
of Rhode Island. 

The awards, funded by a ma- 
jor grant from the Exxon Education 
Foundation, with additional support 
from the Carnegie Corporation of 
New York, constitute the first phase 
of an effort to establish a coalition 
in each state to improve the quality 
of mathematics teaching and learn- 
ing. The coalitions are designed to 
promote state and local actions that 
will move curriculum, instruction, 
and assessment toward the goals pro- 
posed in two recent reports, Every- 
body Counts, published by the Na- 
tional Research Council, and Cur- 
riculum and Evaluation Standards 
for School Mathematics, published 
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by the National Council of Teachers 
of Mathematics. 

According to Robert Kansky, the 
MSEB project officer in charge of the 
state coalitions, the program is “de- 
signed to bring together educators, 
business representatives, and devel- 
opers of public policy for the purpose 
of ‘thinking nationally but acting 
locally’ in developing mathematics 
programs tailored to state and local 
needs.” The objectives of the coali- 
tions include helping to communicate 
the specifics of proposed changes in 
mathematics education, stimulating 
development of state goals compati- 
ble with national ones, and promot- 

ing adoption of policies which foster 
long-term improvement. 

The states receiving planning 
grants are: Arizona, California, Col- 
orado, Georgia, Idaho, Illinois, Kan- 
sas, Kentucky, Louisiana, Massachu- 
setts, Missouri, Montana, Nebraska, 
New Hampshire, New Mexico, Ohio, 
Oregon, Rhode Island, South Car- 
olina, Utah, Vermont, Washington, 
Wisconsin, West Virginia, and 
Wyoming. 

The project in which the AMS 
is involved, the Rhode Island Math- 
ematical Sciences Education Board 
(RIMSEB), is headed by James T. 
Sedlock, professor of mathematics at 
Rhode Island College. The grant will 
support planning activities to formu- 
late a permanent RIMSEB that will 
act as a focal point for various con- 
stituencies having an interest in im- 
proving mathematics education and 
as a resource for information about 
local and national issues pertaining 
to mathematics education. 

As the parent organization for 
RIMSEB, the AMS will provide meet- 
ing facilities and support for the 
planning activities and will adminis- 
ter the grant. In addition, two AMS 
staff members are on the RIMSEB 
plannng committee, William H. Jaco, 
AMS Executive Director, and James 
W. Maxwell, AMS Associate Execu- 
tive Director. 

This year, the Washington, DC- 
based MSEB hopes to offer funding 


for implementation grants to sup- 
port first-year activities of established 
state mathematics coalitions. These 
multi-year grants will be used to 
launch projects that would eventually 
be supported entirely by non-MSEB 
sources. For more information about 
the MSEB State Mathematics Coali- 
tions Project, contact Rober J. Kan- 
sky, Senior Project Officer, Mathe- 
matical Sciences Education Board, 
818 Connecticut Ave., NW, Suite 
500, Washington, DC 20006; tele- 
phone: 202-334-1486. 


Leitzel Named to NSF Post 
Joan Leitzel, a mathematician and 
associate provost at Ohio State Uni- 
versity, has been named as the direc- 
tor of the Division for Materials De- 
velopment, Research, and Informal 
Science Education at the National 
Science Foundation (NSF). She be- 
gan the NSF position on January 1. 

In this position, Leitzel over- 
sees four NSF educational programs 
funding projects primarily at the pre- 
college level: Applications of Ad- 
vanced Technologies, Informal Sci- 
ence Education, Instructional Mate- 
rials Development, and Research in 
Teaching and Learning. These pro- 
grams comprise a staff of ten profes- 
sional scientists who act as program 
directors and ten support personnel; 
the budget for fiscal year 1989 was 
$44 million. 

Leitzel says that increasing the 
involvement of research mathemati- 
cians in educational issues is “very 
important.” “A lot of progress has 
been made in bringing the NSF’s 
research directorates and education 
directorate closer together on issues 
of common importance,” she notes. 
“That will be a goal for me at the 
NSF.” She also is enthusiastic about 
the opportunity to play a role in sci- 
ence and engineering education at a 
time when national interest in edu- 
cation is high. 

After receiving her Ph.D. in math- 
ematics in 1965 from Indiana Uni- 
versity, Leitzel went to Ohio State, 
where she has been ever since. She 
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served as vice-chair and actin 
eo. 


of the department of mathe m 
: ema 
before being named associate Mi em 
: : Dry. 
in 1985. Her plan is to Tetum « or 
faculty of Ohio State some rte ity 
the future. me, str 
As associate provost, Leitze]; 2 
had considerable administrat. fe: 
perience that will assist her in fai 
NSF post. Her responsibilities, ha 
cluded overseeing instruction g of 
curriculum, which entailed Univer ne 
wide review of the undergrady an 
curriculum, selective admissions, to 
rollment management, advising tų eff 
ing evaluation and improvemen; tu 
terdisciplinary instruction, supp ele 
programs for at-risk students; I4! 
articulation with high schools. ~ mt 
} 
Smale to Give Pitcher Lectures "€! 
The next series of Everett Pitt: 0n 
Lectures will be held March? "0 
27, and 28, 1990 on the camp i 
of Lehigh University in Bethlete: i 
Pennsylvania. They will be deliv ne 
by Professor Stephen Smale of! x 


University of California at Bert 
The title of his lectures is Theon 


I P oh , 


“P £ NP" to the Real and Cont 
Numbers. 


Ec 
The lectures are open to the A MK 


lic and are held in honor off 


erett Pitcher, former Secret] 
the AMS, who served in the i 
ematics Department at Le 
1938 until 1978, retiring 4 oii 
guished Professor of Mates 
Further information can be ? sf 
by writing Pitcher Lecture ial 
Department of Mathematics i 
University, Bethlehem, PA | 
by calling: 21 5-758-3753. 


News from the 
Mathematical Sciences | 
Cornell University — 

The first of two MSI summe eff 
shops will be on the topie ore 
tion Models of Material re oot 
ganized by S. Leigh Phoen? ft 
University, the workshop af 
on probability models 9 ie 
breakdown wherein the f 
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AU SLE arf time according t 
distribution which is a prescribed 

iud; functional of the load history. A key 
ative. feature is stress redistribution from 
Tini failed to surviving elements, thus en- 
litis. hancing their rates of failure. Models 
iong of this sort, which have a close con- 
niv nection to the theory of percolation 
grad; and particle systems, have been used 
ions, to explain the breakdown and size 
ing tz effects in strength of diverse struc- 
men; tures such as fibrous composites, di- 
Supr. electrics, superconducting networks, 

ni; random fuse networks and general 


multiphase materials. 
| Workshop participants with di- 
ctus Verse backgrounds will present talks 
| pij; 0n behavior of asymptotic distribu- 
arch) tions for strength and lifetime, scal- 
cam; 8 Phenomena, critical points and 
thle: transitions in global behavior, fractal 
delivwe behavior, localization, universality, 
le of; ‘Normalization, fracture toughness 
Berke! and interface effects among elements. 
rheon Invited speakers include: P. Beale, 
Probl ^ Chudnovski, H. Daniels, R. Dur- 
Con: Gri P. Duxbury, J. Goddard, M. 
C o G. Harlow, H. Herrmann, 
thek M ane H. Kesten, P. Leath, J. 
2 5 °y, W. Newman, M. Ostoja- 
fat E, S. Redner, R. Smith, D. 
ne Me nia itz, H. Taylor, and Y. Termo- 


Is. 


T a 
9 register, contact MSI through 


emi dea Giordano at 201 Caldwell 

893, wen University, Ithaca, NY 
€ S info ae 607-255-8005. For more 
, 19 tent, ree about the scientific con- 
1801% ney Un; act S. Leigh Phoenix, Cor- 


Oetical gos Department of The- 
Thurst 1 jPPlied Mechanics, 321 
607.2 all, Ithaca, NY 14853, 
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play advertisement in the December 
and January issues for a full descrip- 
tion. Registration packets are now 
available: Contact conference secre- 
tary Diana Drake at the same address 
and phone number listed above. 


Research Experiences 
for Undergraduates Awards 
Announced 

The Division of Mathematical Sci- 
ences of the National Science Foun- 
dation (NSF) has announced the 
1990 awards in the Research 
Experiences for Undergraduates 
(REU) program. The program gives 
students hands-on experience in re- 
search in science, mathematics, and 
engineering. Designed to encourage 
talented students to pursue careers in 
research, REU gives the students a 
chance to experience the excitement 
of research while they are still in the 
process of making career choices. 

The REU program makes two 
different kinds of awards: Sites and 
Supplements. REU Sites bring to- 
gether groups of students during the 
summer for an organized program 
of research activities. The programs 
vary in size from six to twelve stu- 
dents and generally last seven or 
more weeks. REU Supplements per- 
mit a principal investigator to add an 
undergraduate student to his or her 
research grant. 

Notices readers may wish to en- 
courage talented undergraduates to 
seek information on participating 1n 
one of the REU Site programs. In 
addition to providing valuable and 
exciting experiences, the REU Sites 
also provide each student with a 

ipend. 
P his year, out of sixteen new pro- 
posals for REU Sites, there were 
nine new awards; there were also six 
continuing awards. The total Dus 
budget for the REU Sites 1s aon 
$0.5 million. What follows is a list 0 
REU Sites planned for the summer 
of 1990, giving the names of the prin- 

E : i their institutions, 
cipal investigators, 
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and the mathematical emphasis of 
each program. 

STEVEN L. BLuMsACK, Florida 
State University, Topics in applied 
and pure mathematics; JAMES H. 
CURRY, University of Colorado, Ge- 
ometry of iterations and dynamical 
Systems; EDWARD CURTIS, Univer- 
sity of Washington, Problems in in- 
verse conductivity; JOSEPH A. GAL- 
LIAN, University of Minnesota, Du- 
luth, Graph theory and combinatorics; 
PAUL R. GoopEv, University of Ok- 
lahoma, Experimentation in group 
theory and dynamics; APARNA W. 
HiGGINS, University of Dayton, Alge- 
braic graph theory; Davip L. Hous- 
MAN, Drew University, Cooperative 
game theory; LAWRENCE S. HUSCH, 
University of Tennessee, Selected re- 
search topics; REX K. Kincatp, Col- 
lege of William and Mary, Matrix 
analysis and applications; STEVEN 
G. KRANTZ, Washington University, 
Harmonic analysis algorithms; FRANK 
MoRGAN, Williams College, SMALL 
geometry project; DONAL B. O'SHEA, 
Mount Holyoke College, Selected com- 
putational activities, ROBERT O. RoB- 
SON, Oregon State University, Exper- 
imental mathematical studies, 
BRIGITTE SERVA TIUS, Worcester Poly- 
technic Institute, Discrete and ap- 
plied mathematics; GARY J. SHER- 
MAN, Rose-Hulman Institute of Tech- 
nology, Computational group theory. 

The deadline to submit proposals 
for the 1991 REU Sites will likely be 
October 10, 1990. For more informa- 
tion, contact John V. Ryff, Program 
Director, Research Experiences for 
Undergraduates, Division of Math- 
ematical Sciences, Room 339, Na- 
tional Science Foundation, 1800 G 
Street, NW, Washington, DC 20550; 
telephone: 202-357-3456; electronic 
mail: jryff@note.nsf.gov (Internet) or 
jryffgnsf (Bitnet). 

Requests for REU Supplements 
may be submitted at any time. For 
more information, interested indi- 
viduals should contact the DMS pro- 
gram director handling his or her 
research grant. 


Visiting Scientist Positions 
at NSF 
The Division of Mathematical Sci- 
ences (DMS) of the National Sci- 
ence Foundation (NSF) expects to 
hire several *Visiting Scientists" as 
Program Directors for the fall of 
1990. Mathematical scientists in all 
research areas will be considered. 

These Visiting Scientists (also 
known informally as *rotators") hold 
one- or two-year appointments at the 
DMS while on leave from univer- 
sities, colleges, industry, or national 
laboratories. The positions involve 
responsibility for the planning, co- 
ordination, and management of the 
DMS support for basic research ac- 

tivities. In addition to participation 
in the management of research grants 
and contracts, the positions involve 
budgeting and long-range planning 
for the DMS, travel to U.S. insti- 
tutions through scientific site visits, 
and NSF outreach. 

Applicants for these positions 
should have a Ph.D. or equivalent 
training in a field of the mathemat- 
ical sciences, a broad knowledge of 
one of the active research areas of 
the DMS, several years of successful 
independent scientific research, some 
administrative experience, a knowl- 
edge of the general scientific commu- 
nity, skill in written communication 
techniques and preparation of tech- 
nical reports, and the ability to com- 
municate orally, including conduct- 
ing briefings, site visits, workshops, 
and outreach. 

The general duties and responsi- 
bilites of a Program Director are as 
follows: 

e Plans, coordinates, and manages 
a program which supports basic and 
applied research that has an impact 
on major areas of the mathematical 
Sciences; serves as recognized pro- 
gram authority in the DMS. 

e Coordinates program budget 
and operating requirements to ensure 
that funds are appropriately allocated 
for the fulfillment of Program, Di- 
vision, and Foundation goals and 
objectives. : 
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e Designs and implements the 
proposal review and evaluation pro- 
cess for the Program to ensure quality 
of research proposals and appropri- 
ateness of review. 

e Provides guidance and consulta- 
tion on matters relating the Program 
to other NSF elements. 

e Maintains liaison with other 
agencies and institutions within the 
mathematical sciences community 
and related disciplines to keep ap- 
prised of and to exchange informa- 
tion. 

e Organizes and arranges commit- 
tees and meetings to review current 
research activities, plan future re- 
search directions, and to initiate new 
research emphases, policies, and pro- 
cedures. 

The Division has taken pride 
in having one of the best staffs 
among all of the NSF divisions. The 
DMS and the Foundation provide 
extensive initial program manage- 
ment training. Further, professional 
training opportunities in personnel 
management, governmental process 
and relations, and science policy are 
available through the Foundation, 
and Program Directors are encour- 
aged to participate. 

Program Directors often interact 
with science managers in other sci- 
ence agencies and have the opportu- 
nity to represent the DMS through 
cross-directorate activities, interna- 
tional cooperative science activities, 
science education, and interdisciplin- 
ary research planning. 

For information on Visiting Sci- 
entists’ experiences in the DMS, see 
“Reflections of Departing DMS Ro- 
tators,” Notices, September 1988, pp. 
1007-1009. 

The NSF is currently located in 
downtown Washington, DC, two 
blocks from the White House, a short 
walk from the Mall, and a block from 
George Washington University. Our 
national capital is noted as a beauti- 
ful international city of boulevards, 
parks, famous museums, fascinating 
history, good transportation, and out- 
standing restaurants and theatre. It is 
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A report on federal funding pi m 
in computer science contains iy. . 
mation that may be of intere 
Notices readers, as it parallels s: me 
of the research funding policy 4j 
sues that have been debated in: ap 
mathematical sciences communi. jar 
recent years. The report, which? sar 
be released in late spring, wasit fur 
ated by the Science Policy Comt en 
tee of the Special Interest Grou: ref 
Automata and Computability? ar 
ory (SIGACT) of the Association’ res 
Computing Machinery (ACM). 

The report states that, altho: of 
there are significant difficultiesin? as 
egorizing basic and applied rest tiq 
a number of general trends call an 
detected. For example, in acad [a 

3 rt for b Sea 
computer science, support. BE 
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applied research and develop". 
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foundations. 
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: federal funding of computer Sci- 
licy ence research. For example, in the 
e ast twelve years, federal funding 
Ng pl for computer science and engineer- 
INS it! ing research grew faster than any 
Metts! other discipline; within the Depart- 
lels « ment of Defense (DOD), funding of 
poligi al] computer science research grew 
ed it! approximately 250% in constant dol- 
munity jars between 1976 and 1988. In that 
chichi} same period, the percentage of DOD 
wasit funding going to basic computer sci- 
Comt ence research fell from 31% to 20%, 
Gro): reflecting the fact that the DOD is 
lity D a relatively small supporter of basic 
jation! research. 

M). The report will compare the roles 
altho: of other government agencies, such 
jes int as the National Science Founda- 
res® "gon and the National Aeronautics 
js cal and Space Administration, in fed- 
hee ‘ral funding of computer science re- 
fot : Me A breakdown by subfields will 
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E mut new funding initiatives. 
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Closed its doors last year. NSF fund- 
ing for JvNC will be phased out b 
October of this year. T 

. Originally, the NSF gave JvNC 
SIX months to prepare an alterna- 
tive plan to using ETA products. The 
Center responded in time with a plan 
to replace their ETA supercomputers 
with a Cray Y-MP, but the NSF 
was not convinced the Center had 
sufficient support from its consor- 
tium members and turned down the 
$70 million request for the next five 
years. 

With an operating budget this 
year of $12 million, the Center cur- 
rently supports more than 1400 users 
around the country and has an in- 
house staff of 65. The NSF decision 
should not affect current users of the 
JvNC facilities, who can be absorbed 
by the other NSF centers. But it is 
likely that, without federal support, 
the Center will soon cease operation. 
JvNC officials are seeking financing 
from other federal, state, and private 
sources to keep the center going. 


New TEX Features 
from AMS 

In response to calls from the mathe- 
matical sciences community, the So- 
ciety has developed some new fea- 
tures and upgrades for TEX prod- 
ucts. This work was done as a service 
to the mathematical sciences com- 
munity, as well as to the broader 
computer typesetting community, by 
making high-quality mathematical 
and technical typesetting more ac- 
cessible, flexible, and powerful. 


AMS-TEX Version 2.0 and AMSFonts 
Version 2.0 

Perhaps the main improvement oe 
Society made was the development 0 
Version 2.0 of the AmS-TeX mathe- 
matical typesetting pac | 
created Us Michael Spivak with the 
sponsorship of the AMS on 
of TpX macros that facilitate t i“ 
typesetting of complex mathon 
formulas and displays- Version n 
prepared by Spivak and AMS xe 
members, incorporates à number 0 


kage. AMS- TEX. 


Improvements and changes suggested 
by users of AJ4S- TEX. In the new ver- 
sion, many of the error messages and 
help messages are clearer, and many 
bugs that surfaced in special cases 
in using AA4S-TEX macros have now 
been eliminated. There have been re- 
finements in some of the macros, and 
changes have been made to conserve 
memory space. In addition, access 
to fonts other than those defined in 
plain TEX has been simplified. The 
AMS-TEX macros have now been 
fully documented by Spivak in a sep- 
arate file called A4S-TEX.doc. 

The AA4S-TEX preprint style file 
(AMSPPT.STY) has been rewritten 
to allow for many optional format- 
ting features and thus provide users 
with greater flexibility. Among the 
new features are styles for chapters 
in books, in addition to journal ar- 
ticles, running heads, alternate page 
sizes, and tables of contents. 

The AMSFonts package has been 
updated and expanded to include 
many fonts that users have requested. 
AMSFonts 2.0 includes 

- the Euler fonts (Fraktur, “Ro- 
man' cursive, and Script); 

- a variety of Cyrillic fonts (light- 
face, bold, italic, caps and small caps, 
and san serif), developed at the Uni- 
versity of Washington; 

- new point sizes of Computer 
Modern caps and small caps, and 
bold versions of the CM math italic 
and symbol fonts; 

- two math symbol fonts, in- 
cluding a newly designed blackboard 
bold; 

- an Euler compatible version of 
the Math extension font. 

There will be two implementa- 
tions of the new collection — one for 
PCs and mainframes, and one for 
use with Textures on the Macintosh. 
All the standard TEX magnifications 
will be available for both implemen- 
tations. 

Users of the older versions of 
AMS-TEX and AMSFonts can obtain 
the new versions from the AMS free 
of charge until September 1, 1990. 
The upgrade packages will include In- 
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stallation and User's Guides. Users 
should know that because of some 
changes in the way fonts are treated 
there is no cross-compatibility be- 
tween .AA4S-TEX 2.0 and AMSFonts 
2.0, and the older versions of both. 
You can use new with new, or old 
with old, but you cannot use any 
combination of new and old. 

Those wishing to obtain upgrades 
of either .AMS-TEX or AMSFonts 
should contact 


Customer Services Department 
American Mathematical Society 
P.O. Box 6248 
Providence, RI 02940 
1-800-321-4AMS or 
1-401-455-4000 
CUST-SERV@MATH.AMS.COM 
When requesting either upgrade, 
please specify either the PC or the 
Macintosh version. When request- 
ing the PC version of the AMS- 
Fonts upgrade, please specify the res- 
olution of the printer you will be 
using. The Macintosh versions will 
be supplied on double-sided, double- 
density 3.5” diskettes. Unless oth- 
erwise requested, the PC versions 
of the upgrades will be supplied 
on 5.25” high-density diskettes. If 
making a request by electronic mail, 
please provide a full postal address, 
as the AMS-TẸX files and the AMS- 
Fonts collection will not be sent elec- 
tronically. 


AMS-TEX / TEX Style Files 

In an effort to make .AJ4S-TEX and 
I4TEX more compatible, the Society 
has sponsored the development of 
several document styles for IATEX. 
The first is an .AA4S-TEX style op- 
tion that allows IATEX users to use 
many of the .AA4S-TEX mathematical 
macros within existing JATEX docu- 


ment styles (this is different from 
IAA4S-TEX, a macro package Spivak 
is developing to incorporate some 
IATEX features into AMS-TEX). Two 
document styles, AMSBOOK and 
AMSART, use the A4S-TEX style 
option and provide formats suitable 
for a typical book, or for an article 
that might appear in either a journal 
or a collection. If an author uses one 
of these document styles to prepare 
a manuscript in IATEX, then that 
manuscript can be submitted elec- 
tronically to any AMS publication, 
whereas only AmMS-TẸX electronic 
manuscripts were acceptable before. 
These files will be ready for distribu- 
tion in late February. 

Most TEgX vendors have agreed 
to include the files which implement 
the AA4S-TEX styles in TEX pack- 
ages they sell in the future, and to 
make this upgrade available to cur- 
rent IATEX users. In addition, the files 
will be available free of charge from 
the AMS and will reside in the public 
domain archives. 

The AMS-TEX files for IATEX may 
be obtained in two ways. Users of 
electronic mail can receive the files 
electronically, by sending a request 
on Internet to: 
AMS-LATEX@MATH.AMS.COM. 
Users may also receive the files on 
IBM or Macintosh diskettes by con- 
tacting Rosanne Granatiero in the 
Publications Division, at the Soci- 
etys address given above. Anyone 
requesting the AMS-TEX files for 
TEX should specify whether they 
want to receive the files for a PC or 
a Macintosh. 
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Addendum to Newton’s Principia, 
Read 300 Years Later 
The following is an addendum to 
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the article Newton's py... 
300 Years Later, uti k 
and V. A. Vasil'ev, that ^n 
in the November 1989 NR 
1148-1154. On 
Remark 3. At the Gibbs 
posium at Yale (May 1989) . 
physicist informed the elder k 
that this duality law still bik 
quantum mechanics, 
Let w(z) be any conformal; 
ping. Let U(z) = |dw/dz|! andy 
= —|dz/dw|*. Then the mapping: 
w transforms the trajectories of 
motion in the field of forces; 
potential U into the trajectorg Th 


the motion in the field with pote (N 
V. pr 

Indeed, the Maupertuis inteyz, re: 
are essentially the same: fat 


J2(E — U)|dz| rie 
= VE\/2(E' = V)\dw|, EB'=- th 
Hence our duality is the du n 
between E and U in the expres Pr 
E-U. vel 
The quantum case is relat 
a similar identity for the quaii 
forms in y: 
JJ EP (a bUy EE gr 
= [f 18 p. (b — aV ly du d an 
One of the particularly inte™ ch 
cases is w = e7. It shows Wica 
is a “natural value" of 1% ju 
interesting cases are W = sin 47 En 
w = tg z, corresponding ir Sc 
-|u? = fi^ and V= —|! a pr 
The quantum duality was : po 
ered in 1953 by a Saigon ™ " c 
cian, R. Faure. See R. paut a po 
formations conformes en m a. 
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pott (NSF) has announced an expanded 
program to support major changes to 
inter reshape and strengthen undergradu- 
/ate courses, curricula, and laborato- 
ries in engineering, mathematics, and 
E24 the sciences. The program is similar 
he dg in spirit and purpose to the NSF's 
expres Program on calculus curriculum de- 
velopment, but addresses courses in 
relata all areas. This year, the program 
quad Will emphasize proposals affecting 
Introductory-level courses. 
i The principal goal of the pro- 
jw di ame 1S to support fresh approaches 
inter do ane to produce major 
s thal RS S e U.S. undergraduate edu- 
ro, A PS ntitled Undergraduate Cur- 
P" Dre and Course Development in 
g 0 | ome oe Mathematics, and the 
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as d ported e all fields normally sup- 
natif. cipis, "the Foundation. Multidis- 
ud fi "ee and Interdisciplinary pro- 
né Uds especially encouraged. 
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z] sf Calculus Proposals dealing with non- 
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cleme E dis that would include 
ae at eis in broad courses 
Roi e literacy or 
we ri T an would be 
leq c Interesteq i $i ES i 
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bi 10ns an Fa as the differential 
alo included o algebra courses 
US s e In the two-year 
ce, should submit to 


Proposals will be accepted for two 
categories: Comprehensive Develop- 
ment Projects, and Prototype and 
Pilot Projects. Proposals submitted 
under the first category should de- 
scribe a well-defined vision and well- 
formulated plans for comprehensive 
introductory-level curriculum devel- 
opment. The NSF anticipates sup- 
porting a few major projects that 
involve a broad-based, cohesive set 
of activities to significantly change 
undergraduate education at the in- 
troductory level. 

Proposals submitted under the 
second category should present more 
focused activities as typified by indi- 
vidual courses, laboratories and topic 
areas at the introductory level. Also 
appropriate under this category are 
proposals for activities such as work- 
shops, studies, Or pilot projects to 
improve the probability for success 
of a future comprehensive project. 
The NSF expects to support a modest 
number of projects having the poten- 
tial to produce significant improve- 
ments in the undergraduate learning 

rience. 
ate closing date for proposals 
in both categories is April 9, 1990; 
awards are expected to be "us 

. Projects may Te- 
the fall of 1990 Dus apes 


uest support for a per 
Ae years. The number of awards 


in each category will depend on pe 
quality of proposals received and the 
availability of funds for this pro- 


forms to be included in a pro- 
posal, is available from Forms and 
Publications Unit, Room 232, Na- 
tional Science Foundation, 1800 G 
Street NW, Washington DC 20550; 
telephone 202-357-7668; electronic 
mail: pubs@note.nsf.gov (Internet) 
or pubs@nsf (Bitnet). 

Further information is available 
from Spud Bradley, director of the 
calculus curriculum development pro- 
gram, at: National Science Founda- 
tion, Room 639, 1800 G Street NW, 
Washington, DC 20550; telephone: 
202-357-7051; electronic mail: 
sbradley@note.nsf.gov (Internet) or 
sbradley(gnsf (Bitnet). Another con- 
tact is Deborah Lockhart, program 
director for Special Projects in the 
Division of Mathematical Sciences, 
at: National Science Foundation, 
Room 339, 1800 G Street NW, Wash- 
ington, DC 20550; telephone: 202- 
357-3453; electronic mail: 
dlockhar@note.nsf.gov (Internet) 
or dlockhar@nsf (Bitnet). 


1991-1992 Fulbright Competition 
Opens 

The Council for International Ex- 
change of Scholars has opened the 
competition for Fulbright grants in 
research and university lecturing 
abroad during the 1991-1992 aca- 
demic year. 

Approximately 1000 grants will 
be awarded for periods ranging from 
three months to a full academic year. 
There are openings in over 100 coun- 
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tries, and, in many regions, there 
is opportunity for multi-country re- 
search. Fulbright awards are made 
in virtually all disciplines and all 
academic ranks. Applications are en- 
couraged from retired faculty and 
independent scholars. 

Grant benefits, which vary by 
country, generally include round-trip 
travel for the grantee and, for most 
full-academic year awards, one de- 
pendent; stipend in U.S. dollars and/ 
or local currency; tuition allowance 
for school-age children in many coun- 
tries; and book and baggage allow- 
ances. 

The basic eligibility requirements 
are: U.S. citizenship; Ph.D. or com- 
parable professional qualifications; 
university or college teaching experi- 
ence; and, for selected assignments, 
proficiency in a foreign language. 
There is no limit on the number 
of Fulbright grants a single scholar 
may receive, but there must be a 
three-year interval between awards. 

Application deadlines for the 
awards are: 

June 15, 1990. Australasia, In- 
dia, U.S.S.R., and Latin America, 
except Mexico, Venezuela, and the 
Caribbean. 

August 1, 1990. Africa, Asia, West- 
ern Europe, Eastern Europe, the Mid- 
dle East, and lecturing awards to 
Mexico, Venezuela, and the Carib- 
bean; travel-only awards to France, 
Italy, and Federal Republic of Ger- 
many. 

November 1, 1990. Institutional 
proposals for the Scholar-in-Resi- 
dence Program; and International 
Education Administrators Program 
in Federal Republic of Germany, 
United Kingdom, and Japan. 

January 1, 1990. NATO Research 
Fellowships and Spain Research Fel- 
lowships. 

Application materials will be avail- 
able in March. For more information 
and applications, contact: Council 
for International Exchange of Schol- 
ars, 3400 International Drive, Suite 
M-500, Washington, DC 20008-3097; 
telephone: 202-686-7866. 


Deadlines for 

NSF International Programs 
The National Science Foundation 
sponsors a number of programs to 
facilitate international collaborations 
among researchers in science, math- 
ematics, and engineering. Some of 
these programs have deadlines or 
target dates in the spring of 1990 
(in programs with target dates, it 
is preferable to submit proposals by 
that date, but they may be submitted 
at any time). 

These programs are listed be- 
low, together with brief descriptions, 
deadlines or target dates, and a con- 
tact person. All telephone numbers 
are in the 202 area code. The mailing 
address is Division of International 
Programs, National Science Founda- 
tion, 1800 G Street NW, Washington, 
DC 20550. 

Long-term Research Opportunities 
in Japan. Visits for U.S. researchers 
at Japanese government, university 
and industrial laboratories for six 
to 24 months; target date March 1; 
Myra McAuliffe, 357-9558. 

Cooperative Science Activities. Co- 
operative science, engineering, and 
Science education programs with Aus- 
tria, Denmark, the Netherlands, Nor- 
way, Finland, Sweden, the United 
Kingdom, the Federal Republic of 
Germany, and Switzerland; deadline 
March 1; Christine French or Chris- 
tine Glenday, 357-9700. 

U.S.-India Cooperative Science. 
Joint workshops and seminars, and 
individual travel; deadline March 1; 
Osman Shinaishin, 357-9402. 

Science in Developing Countries. 
Visits, research participation, semi- 
nars, and dissertation improvement; 
target date March 1. For North Africa 
and Turkey: Ed Field, 357-9402; East 
Asia and Sub-Saharan Africa: Gerald 
Edwards, 357-9537; South and West 
Asia: Osman Shinaishin, 357-9402; 
Latin America and the Caribbean: 
Harold Stolberg and David Kelland, 
357-7421. 


State-of-the-art Survey Teams. Sup- 


port for expert reviews of specific dis- 
ciplinary and interdisciplinary areas, 
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especially those most E 

U.S researchers’ participar he 
date March 1; Charles Ow, Ê (6- 
9632. ns, y 

U.S.-Australia Cooperative. 
Program. Proposals for joint E 
seminars, and visits; deadline ; pli 
1; Carole Ganz, 357-9700, * 

U.S.-People’s Republic of G to 
Cooperative Science. Cooperatiy. 
search only, no travel request i 
unsolicited proposals for joint s. 
nars and workshops; target dates, 
1; Alice Hogan or William y 
Chang, 357-7393, or Russell Sw 
357-9824. 

U.S.-Yugoslavia Joint Board: 
Scientific and Technological Coy at 
ation. Joint research, bilateral wi, lev 
shops, and project developments inc 
its; deadline April 1; Rose Be $3. 
357-7393. an 

U.S.-Eastern Europe Cooper lo 
Science. Cooperative research y In 
ects or bilateral seminars in Bulge the 
Czechoslovakia, Hungary, Po °! 
and Romania; target date Ma ™ 
Gerson Sher, 357-7494. - 

U.S.-France Cooperative Se io 
Cooperative research projects * 
joint workshops and seminat i 
line May 1; Christine Glenda)” q. 
7554. ; 

U.S.-Italy Cooperative Scien” 
operative research projects, JO” y cat 
inars and workshops; target Cati are 
1; Harold Stolberg, SE na 

U.S.-Latin America CM Tn 
Science Programs. Cooper? 34 
search (partial support. asf 30 
workshops, and scientific E , tel 
eign collaborator must submi w 
allel proposal to a counterp gn! 
deadline May 1. For ATE bt Th 
Brazil: David Kelland, pe an 
Mexico and Venezuela: 27 
berg and Kelland, 357-7 oa st 

U.S.-Japan Coopera” at 
Program. Cooperative res a) 
joint seminar Oe i 
Myra McAuliffe, 357-959% 8 
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Research FellowshiP5 -n 


Go 
(S 
e y llo 


o 
The Council for Internat oo. 
change of Scholars has UR 
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Sing: ‘ability of twelve long-term 
E the dus ths) and nine short-term 


T on : 
ens A NS awards for research in 

d s during 1991-1992. These grants 
vesia are available in all academic disci- 


lines except clinical medicine. 
The purpose of the program is 
o open new channels of communi- 
| cation between academic and pro- 
iit) fessional groups 1n the U.S. and In- 
dia and to encourage a wider range 
oint of research activity between the two 
date countries than currently exists. Schol- 
im Y. ars and professionals with limited or 
ell Se no prior experience in India are es- 
pecially encouraged to apply. 
Boad ^ Applicants must be U.S. citizens 
ıl Coy at the postdoctoral or equivalent 
eral w. level. The terms of the fellowships 
ment, include $1500 per month, of which 
se B $350 per month is payable in dollars 
and the balance in rupees, and an al- 
oopen: lowance for books, study and travel 
arch pt In India, and international travel for 
| Bul the grantee. Longterm grantees re- 
-Pow Ceive additional allowances, includ- 
e Ma Ing funds for dependents. 
The program is sponsored by the 
e sti Indo-U.S. Subcommission on Educa- 
jects * tion and Culture and is funded by the 
ars; d United States Information Agency, 
day, } te Ariona Science Foundation, 
a mithsonian Institution, and the 
cient .°Y™ment of India. The applica- 


«inis! "0n deadline i i 
| jo tation fo ne 1s June 15, 1990. Appli- 


dat T Tms and further information 
b TE from: Council for Inter- 

oop Indo. Exchange of Scholars, Attn: 

ative 3 0 merican Fellowship Program, 
bit Vasrnational Drive, Suite M- 
isi tela. Ington, DC - ; 

PA hone: 202.6864013 n 

arta : 

tind! Mittag-Leffler Institute 

5t The itt 1990-1991 Grants 

arol a number per er Institute announces 

iL j 1991 a &rants for the year 1990- 

e a Program of the institute 


Mis AL pe as ends on 
S are intended 

for recent Ph.D.’s or advanced grad- 
uate students and amount to 8.500 
Swedish crowns per month, or 85.000 
for those who attend for the dura- 
tion of the program. Housing on the 
premises of the institute can be of- 
fered to some of the participants. 

The subject for 1990-1991 is Op- 
erator theory and complex analysis. 

Several aspects of the field will be 
treated, such as 

« Hankel operators 

e Toeplitz operator 

e Model operator 

e Paracommutators 

e Wavelets 

e Hilbert and other spaces of 

analytic functions 

e Reproducing kernels 

e Quantization 

e Operator calculi 

e Clifford analysis 

The following experts in the field 
have already agreed to take part in 
the program for an extended period: 

Milne Anderson, Jonathan Arazy, 
Sheldon Axler, Jacob Burbea, Lewin 
Coburn, Mischa Cotlar, Hans Fe- 
ichtinger, Stephen Fisher, Karlheinz 
Gróchenig, Sergei Khruschchev, 
Dmitry Khavinson, Bernd Kirstein, 
Chun Li, Alan McIntosh, Gadad- 
har Misra, Nikolai Nikolskii, Thierry 
Paul, A. A. Pekarskii, V. V. Peller, 
Tao Qian, Richard Rochberg, Cora 
Sadosky, Richard Timoney, Dan Tim- 
otin, Harald Upmeier, Kehe Zhu. 

The following Scandinavians also 
plan to stay at the institute during 

eriod: 

Bier Jawerth, Henrik Martens, 
Lassi Paivarinta, Peter Sjogren, Jan- 
Olov Strömberg. 

Application forms can be ob- 
tained from the institute and should 
be returned to: The Board of the 
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Mittag-Leffler Institute, Auravágen 
17, $-182 62 Djursholm, Sweden, 
before March 31, 1990. Telephone 
(46) 80-755 1809. 


Improving Research 

at Minority Institutions 
The National Science Foundation 
Sponsors a program to improve the 
research capabilities of academic in- 
stitutions with substantial minority 
enrollments. Entitled Research Im- 
provement at Minority Institutions, 
the program supports faculty research 
and student participation, research 
equipment acquisition, and cooper- 
ative research between industry and 
academia. The program is also de- 
signed to enhance the ability of 
historically black colleges and uni- 
versities to participate in federally- 
sponsored programs. 

For an institution to be eligible, 
more than 5096 of its student body 
must be Black, Hispanic, American 
Indian, Alaskan Native, or Native 
Pacific Islander, or 2096 of any one 
of these underrepresented minority 
groups. In addition, institutions must 
offer engineering programs or gradu- 
ate programs in science. 

In fiscal year 1990, there were two 
awards in the mathematical sciences, 
out of a total of fifteen awards (for 
brief descriptions of the projects, see 
Notices, January 1990, page 27). The 
deadline for proposals for the next 
round of awards is March 1, 1990. 

For more information, contact 
Roosevelt Calbert, Program Direc- 
tor, Research Improvement at Mi- 
nority Institutions, Division of Re- 
search Initiation and Improvement, 
National Science Foundation, 1800 
G Street NW, Washington, DC 20550; 
telephone: 202-357-7350; electronic 
mail: rcalbert@nsf. 
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Manhattan, Kansas 
Kansas State University 
March 16-17 


The eight-hundred-and-fifty-fifth meeting of the Ameri- 
can Mathematical Society will be held at Kansas State 
University in Manhattan, Kansas on Friday, March 16, 
and Saturday, March 17, 1990. 


Invited Addresses 


By invitation of the Central Section Program Commit- 
tee, there will be four invited one-hour addresses. The 
speakers, their affiliations, the titles of their talks, and 
the scheduled times of presentation are: 

J. BRIAN CoNREY, Oklahoma State University, Still- 
water, Modular forms and the Riemann zeta-function, 
11:00 a.m. Friday. 

STEWART B. Prippy, Northwestern University, Rep- 
resentation theory and stable homotopy of finite groups, 
1:30 p.m. Friday. 

JEAN-PIERRE Rosay, University of Wisconsin, Madi- 
son, Examples of Cauchy-Riemann structures, 11:00 a.m. 
Saturday. 

JANG-MEI Wu, University of Illinois at Urbana- 


Champaign, Harmonic measure and applications, 1:30 
p.m. Saturday. 


Special Sessions 


By invitation of the same committee, there will be eleven 
special sessions of selected twenty-minute papers. The 
topics, the names and affiliations of the organizers, and 
the speakers are as follows: 

Harmonic analysis and probability theory, ANDREW 
G. BENNETT, Kansas State University. Nakhle Asmar, 
Rodrigo Banuelos, William Beckner, Andrew G. Bennett, 
Eric A. Carlen, J.-A. Chao, Michael Cranston, Burgess 
Davis, Uwe Einmahl, Richard Holley, Pei Hsu, Roger 
L. Jones, Michael Lacey, Charles Moore, Carl Mueller, 
Joseph Rosenblatt, Kenneth A. Ross, Anton Thalmaier, 
and Gang Wang. 

Orthostructures, DAVID J. FouLis, University of Mas- 
sachusetts at Amberst, and RICHARD J. GREECHIE, 
Kansas State University. Larry Cammack, Tae Ho Choe, 
Gary D. Crown, David J. Foulis, Andrew S. Golfin, Jr., 


hennai and eGangotri 


Richard Greechie, Stanley Gudder, John R. Hag £ 
Matthias P. Kläy, William David Miller, Robert pj; 
Gottfried T. Rüttimann, Christian Schindler, Ge " 
Schrag, Otmar Spinas, Alexander Wilce, and Matthe 
Younce. m 
Numerical analysis, KADOSA M. Harası and (| Ge 
Zou, Kansas State University. John H. Bolstad, (5, p; 
Lung Chang, Shiyi Chen, Thomas K. DeLillo, D: an 
Greenspan, Karl Gustafson, Yue-Kuen Kwok, Stevek 
nell, Chi-Wang Shu, John Strikwerda, C. H. Su, Abd Kz 
J. Tamraz, and Gretar Tryggvason. Ca 
Geometric function theory, DAviD H. HAMILTONU Lo 
versity of Maryland, College Park, and Jonn F. NM 
Virginia Polytech Institute and State University. th 
Barth, Tom Carroll, David Drasin, P. L. Duren, Gat Sc 
Gundersen, David H. Hamilton, Juha Heinonen n W 
A. Herron, A. Hinkkanen, Dmitry Khavinson, Bot h 
renblum, Y. J. Leung, John Lewis, Juan Manfred. a 
Jean McKemie, David Minda, Richard Rochberg, D” of 
Shea, Li-Chien Shen, Wayne Smith, Susan G. A Sp 
David A. Stegenga, Kenneth Stephenson, Carl Sun / 
and Enrique Villamor. as 
Partial differential equations, LIGE LI, e. 
University. Nicholas D. Alikakos, Robert °. TI 
Cantrell, Chris Cosner, Allan Edelson, APP. Pa 
Robert Gardner, Jerome A. Goldstein, Karl a K 
Nela Lakoš, Anthony Leung, Chin-Yuan ee gi 
Lui, Gisele Ruiz Rieder, Renate Schaaf, Andree” y 
Izumi Takagi, and Horst R. Thieme. RS n 
Commutative algebra, SarvacoPoL MA ee 
versity of Kansas. Ian M. Aberbach, me y M 
hyankar, D. D. Anderson, Sankar Prasad Dutta, M X 
Johnston, Jee Koh, Gennady Lyubeznik, = ; 
T. T. Moh, M. P. Murthy, Budh Nashier, He P" ^ 
Rao, Christel Rotthaus, Avinash Sathaye, 77 W 
vasan, Bernd Ulrich, Jugal Verma, Dana wright, A 
Roger Wiegand, Sylvia Wiegand, and Davi as A 
Inverse problems and scattering theory, pert! fo 
G. RAMM, Kansas State University. Carlos T in 
Y. M. Chen, Mikhail V. Klibanov, Joyce Ral 
Reese T. Prosser, A. G. Ramm, William ? 
E. Sacks, and Ziqi Sun. UE 


Jo 
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Ergodic theory, JOSEPH M. ROSENBLATT, Ohio State 
versity. Idris Assan, Alexandra Bellow, Vitaly Bergel- 
nehristopher Bose, R. E. Bradley, Dogan Comez, Alan 
son, st, Roger L. Jones, I. Kornfeld, James H. Olsen, Karl 
Ee . B. Rao, Karin Reinhold-Larsson, Daniel J. 
Polls Laszlo I. Szabo, M. Wierdl, and Andrés del 
d m theory, RICHARD H. ScHELP, Memphis State 
) University. Lowell W. Beineke, Gary Chartrand, Fan R. 
9i K. Chung, R. C. Entringer, Paul Erdós, R. J. Faudree, 
R. L. Graham, Kathryn F. Jones, J. Richard Lundgren, 
Bennet Manvel, Saul Stahl, L. A. Székely, W. T. Trotter, 
John Watkins, and Robin J. Wilson. 
. Hart Groups and geometries, ERNEsT E. SHULT, Kansas 
ert Pi State University. Michael Aschbacher, Curtis Bennett, 
T, Gti Hans Cuypers, Daniel Frohardt, George Glauberman, 
fatte Jonathan I. Hall, Diane Herrmann, Chat Yin Ho, Nor- 
man L. Johnson, Peter M. Johnson, Spyros S. Magliveras, 
and ¢ Geoffrey Mason, Ulrich Meierfrankenfeld, Stanley E. 
tad, (ey Payne, Stephen D. Smith, H. Voelklein, Richard Weiss, 
0, Dt! and Satoshi Yoshiara. 
Steek Applications of category theory, GEORGE E. STRECKER, 
, Abdi! Kansas State University. H. L. Bentley, Gabriele 
_ Castellini, Eraldo Giuli, Jurgen Koslowski, Harriet M. 
TON, Ù Lord, Saunders Mac Lane, Ernest G. Manes, Michael W. 
F. Rë Mislove, L. D. Nel, Frank J. Oles, Robert Pare, Guen- 
rsity. k ther E. Richter, Helmut Rohrl, Sergio Salbany, David A. 
n, Gay. Schmidt, Friedhelm Schwarz, Walter Tholen, and Sibylle 
yen, Di Weck-Schwarz. 
Boris! Abstracts for consideration for these sessions should 
nfredi have been submitted by the November 21, 1989 deadline. 
rb De E deadline was previously published in the Calendar 
5. AM AMS Meetings and Conferences and in the Invited 
Sun" | Peakers and Special Sessions section of the Notices. 
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A = Contributed Papers 
< 4Dere wj : i i 
an P. nae ee also be sessions for contributed ten-minute 
Gust ‘ate papers will not be accommodated. 
Ui S 


eas Y Registration 


Ensas 
apl € EB desk will be located inside the main 
a SR -to e Cardwell Hall, and will be open from 8:00 
pe March 17 poe on Friday, March 16, and on Saturday, 
SMÁ. e $30 fo Tom 8:00 a.m. to noon. The registration fees 
pil nd $19 f T members of the AMS, $45 for nonmembers, 
Á or students or unemployed mathematicians. 


wig; A ifs Petition Table 
Es i Additio a table Will be set up in the registration area. 
a s ation about petition tables can D 
Ober 3 due Louisville meeting announcemen 

989 issue of Notices. 
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Accommodations 


All accommodations have restaurants in or adjacent to 
them. Aggieville, on the edge of the campus, offers a 
wide variety of fast food and full service restaurants. On 
campus the K-State Union Stateroom will be open for 
breakfast and lunch. Information on area restaurants will 
be Included in a welcome packet available at the meeting 
registration desk. The AMS is not responsible for rate 
changes or accommodations offered by hotels/motels. 


All Seasons Motel 
1501 Tuttle Creek Bld, Manhattan, KS 66506 
Telephone: 913-539-5391 


Single $35.44 Double $39.87 


Continental Inn 
100 Bluemont Ave., Manhattan, KS 66506 
Telephone: 913 776-4771 


1 person/1 bed $35.28 1 person/2 beds $37.38 
2 persons/1 bed $39.68 2 persons/2 beds $44.10 


Holiday Inn/Holidome 
530 Richards Drive, Manhattan, KS 66506 
Telephone: 913-539-5311 


Single $64.24 Poolside Single/Double $70.88 


Motel 6 
510 Tuttle Creek, Manhattan, KS 66506 


Telephone: 913-537-1022 
Single $21.95 Double $28.61 


University Inn 
17th & Anderson Avenue, Manhattan, KS 66506 


Telephone: 913-539-7531 


Single $38 Double $44 
These are special rates offered to participants. 


Super 8 
200 Tuttle Creek, Manhattan, KS 66506 


Telephone: 91 3-527-8468 


1 person/1 bed $31.26 2 persons/1 bed $35.59 
2 persons/2 beds $37.76 


Travel 


State University is located in Manhattan, eight 
orth of Interstate 70, and one-hundred-and-thirty 
est of Kansas City. Flights are available to Kansas 
City International Airport in Kansas City, Missouri, on 
several major airlines with connections to the Manhattan 
Municipal Airport. Airport shuttle service is available to 
the campus at reasonable rates. 


Kansas 
miles n: 
miles w 
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| ici Weath 
i If traveling by car, participants should take Interstate eather 
I 435 (south) and follow Interstate 70 (west) to State A wide range of weather is possible in kat 
1 Highway 177 into Manhattan. Participants are advised to note regional fores è 
[i s the time of the meeting. asts 
1 Parking 
| | Parking is available on campus. A parking fee of $2 will 
|| be charged on Friday, March 16. 
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Program of the Sessions 


spagna 


The time limit for each contributed paper in the sessions is ten min 
session to session and within sessions. To maintain the Schedule 


Abstracts of papers presented in the sessions at this meeting 
presented to the American Mathematical Society, ordered acco 


utes. In the special Sessions, the time limit varies from 
time limits will be strictly enforced. 


will be found in the March 1990 issue of Abstracts of papers 
rding to the numbers in parentheses following the listings 


22995 


below. 


For papers with more than one author, an asterisk follows the name of the author 


meeting. 


Friday, March 16 


Special Session on Geometric 
Function Theory, | 


10:10 a.m. 
(8) 


who plans to present the paper at the 


An iterative method for one-dimensional second order 
inverse spectral problems. Preliminary report. 
William Rundell, Texas A & M University, College 
Station, and Paul E. Sacks*, lowa State University 
(855-35-72) 


Special Session on Harmonic 


DONI i sini ener 


ee 


8:30 a.m.-10:50 a.m. Room 144, Cardwell Hall Analysis and Probability Theory, | 
8:30 a.m. The maximum modulus and characteristic. 1 
(1) David Drasin, Purdue University, West Lafayette 9:00 a.m.-10:50 a.m. Room 131, Cardwell Hall i 
Ea 9:00 Martingale transf d duct. Í 
9:00 a. ; , E :00 a.m. Martingale transforms and paraproducts. i 
00 G Dre for sets where a meromorphic function is (9) J.-A. Chao*, Cleveland State University, and R.-L. | 
eke Essen, Uppsala Universirt, Sweden, John Long, Academia Sinica, People's Republic of China 
TATE : i 5-60-51 
Rossi, Virginia Polytechnic Institute and State E ) P T 
University, and Daniel Shea*, University of 9:30 a.m. Conformal geometry, Sobolev inequalities and 
i in i ; trization. Preliminary report. 
Wisconsin, Madison (855-30-193) (10) symme minat 
' illiam Beckner, University of Texas, Austin 
; 9:30 a.m. An application of the spread relation to algebraic Gas y 
(8) differential equations E : 
"Uni i 10:00 a.m. Fractional integration on tail a-fields. i 
pu pecu Universi PROVO (11) Andrew G. Bennett, Kansas State University É 
10:00 a. , CECI : ; (855-60-109) 4 
\ Shien Inequality Invorongionre func onsel 10:30 a.m. Superadditivity of Fisher's information and logarithmic | 


(4) exponential type. 

Li-Chien Shen, University of Florida (855-30-137) 

(Sponsored by Kermit N. Sigmon) 

Stochastic Loewner equation. Preliminary report. 

(5) David Rochberg and Richard Rochberg*, 
Washington University (855-30-139) 


ss ee 


7 equations. 
Michael Pilant and William Rundell*, Texas A & M 
niversity, College Station (855-35-73) 


(12) 


Sobolev inequalities. 
Eric A. Carlen, Princeton University (855-62-170) 


Special Session on Orthostructures, | 


9:00 a.m.-10:50 a.m. 
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Room 121, Cardwell Hall 


Sheaf representation theorem for Baer and Rickart 


B Special Session on Inverse S 00an 
roblem i l 13) rings. 
on Seatern Tem o3 Douglas G. Burkholder and Gary D. Crown*, Wichita 
8:30 a State University (855-16-161) 
3510: all E 
8:30 a Seo Amn Room 13 carde ti 9:30 a.m. Graph theoretic properties in the context of 
qa, “ficient numerical methods for solving inverse (14) orthomodular theory. Preliminary report. 
Problems of PDE. Gerald Schrag* and Larry Cammack, Central 
Y. M. Chen, State University of New York, Stony Missouri State University (855-06-185) 
) 9:20 a Brook (855-65-02) (Sponsored by Ram P. Srivastav) 10.00 a.m. On states and generalized state spaces of the 
m 9COVery of coefficients in first order hyperbolic (15) generalizations of the Greechie lattice. Preliminary 


report. 
Larry Cammack* and Gerald Schrag, Central 


Missouri State University (855-06-187) 
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9:30 a.m. A maximal inequality and its consequences tie 
(26) theory. Tgog. 
J. Rosenblatt and M. Wierdl* 
Columbus (855-28-179) 


10:00 a.m. On induced operators. 


Friday, March 16 (cont'd) 


MENU E v I LL 


: Ohio State Universi j 


I systems for research on (27) R.E. Bradley, Northwestern University (855-28. 
:30 a.m. Computational systems for ; à ; i 
10:30 ( 16) PES ictures Preliminary report. 10:30 a.m. Failure of the Wieners intr property for the helicaj 
William David Miller, Oklahoma State University, (28) P RU. Miu fau 
i Idris Assani, University of North Carolina, ch 
-68-196 » “Napel jr 
Stillwater (855-68-196) (855-28-39) "T | 
Special Session on Partial ae ee 
Differential Equations, | Special Session on Graph Theory, | , 
M OO 
i J See eee 
9:00 a.m.-10:50 a.m. Room 129, Cardwell Hall 9:00 a.m.-10:50 a.m. Room 146, Cardwell} 
j ili 9:00 a.m. Coloring tournaments. 
9:00 a.m. Least-energy solutions to a semilinear Neumann J ES. 1 
(17) problem related to biological pattern formation. (29) sumwarit S. Bagga, Ball State University, Lowel 
Izumi Takagi, Tohoku University, Japan (855-35-188) Beineke*, oed ERE Ft 
9:30 a.m. Spatially degenerate nonlinear diffusion with drift and BT T es (055 05 4 ren tate n 
(18) the Wentzel boundary condition. Preliminary report. pb à : 
Jerome A. Goldstein*, Tulane University, and 9:30 a.m. A combinatorial approach to the integral / 
Chin-Yuan Lin, Texas A & M University, College (30) multicommodity flow problem with application tothe | — 
Station (855-35-118) packed routing. Preliminary report. 
i i i L. A. 
10:00 a.m. Stability and Hopf bifurcation of solutions of the e En ae Rod eee 
(19) Dirichlet problem for diffusive predator-prey systems. zekely^, nyers y 
Preliminary report. (Sponsored by Richard H. Schelp) 
Robert Gardner, University of Massachusetts, 10:00 a.m. k-graphs with uniformly distributed subgraphs. 
Amherst (855-35-43) (31) Preliminary report. Eu : 
10:30 a.m. A quasilinear parabolic problem in one space F. R. K. Chung, Bell Communica iong b Bail 
(20) dimension. Morristown, NJ, and R. L. Graham*, A Soi 
J. R. Dorroh and Gisele Ruiz Rieder*, Louisiana Laboratories, Murray Hill, New Jersey (855-05: 
State University, Baton Rouge (855-35-191) 10:30 a.m. Quasi-random classes of hypergraphs. Re 
(32) Fan R. K. Chung, Bellcore, Morristown, New 


(855-05-113) 
te ee een 


" 1 
Special Session on Groups and Geometries.’ 


9:00 a.m.-10:50 a.m. Room 145, Cardwe 


Special Session on Commutative Algebra, | 


I 


9:00 a.m.-10:50 a.m. Room 102, Cardwell Hall 


9:00 a.m. Galois theory on the line. 
(21) Shreeram S. Abhyankar, Purdue University, West 
Lafayette (855-14-07) 
9:30 a.m. Finite generation of monoids of fractional ideals. 
(22) Preliminary report. 
D. D. Anderson, University of lowa (855-13-12) 
10:00 a.m. Intersection multiplicity of modules. 
(23) Sankar Prasad Dutta, University of Illinois, 
Urbana-Champaign (855-13-146) 


9:00 a.m. Extending morphisms of groups and graphs. 
(33) Michael Aschbacher*, California Institute a "m 
Technology, and Yoav Segev, Ben Gurion 
Israel (855-20-152) 
9:30 a.m. A Cayley integer approach to the Leech la 
34) Preliminary report. à 
ey George Saipan University of Chicago 


ttice. 


10:30 a.m. Finite phantom projective dimension. Preliminary (855-20-49) the represent" 
(24) report. 10:00 a.m. Applications of algebraic curves to 
lan M. Aberbach, University of Michigan, Ann Arbor (85) theory of SL». Preliminary report. ifornia; santa ow 
(855-13-95) Geoffrey. Mason, University of Califo | 
(855-20-18) icallY a 
ebra! 
, S 10:30 a.m. Sharply transitive linear groups over alg í 
Special Session on Ergodic Theory, | (36) closed fields. à Brunswick c; 
G. Cherlin, Rutgers University, ciet Ren 
: Grundhöfer, University Tübingen: T% ne 
9:00 a.m.—10:50 a.m. Room 130, Cardwell Hall Germany, A. Nesin, Uaiversity of calles oot! 
: j 
9:00 a.m. Ergodic theorems for subsequences and moving et 


and H. Voelklein*, University of 


(25) averages. Preliminary report. 
Roger L. Jones, DePaul University (855-42-74) 
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i Special Session on Applications 
i of Category Theory, I 
a 9:00 a.m.-1 0:50 a.m. Room 103, Cardwell Hall 
lical 9:00 a.m. Category-sorted algebra and its applications. 
E (87) David A. Schmidt, Kansas State University 
eli (855-18-96) (Sponsored by George E. Strecker) 
9:30 a.m. Compact pairs and generalized perfect maps. 
^ (88) Eraldo Giuli, Università degli Studi di L'Aquila, Italy 
x (855-18-31) (Sponsored by George E. Strecker) 
10:00 a.m. Groups of dualities. Preliminary report. 
— (39) Georgi D. Dimov, Bulgarian Academy of Sciences, 
m Bulgaria, and Walter Tholen*, York University 
d - (855-18-29) 
10:30 a.m. Internal description of hulls. 
ell V. (40) Friedhelm Schwarz and Sibylle Weck-Schwarz*, 
, FL University of Toledo (855-18-86) 
/ Session on Algebra 
0 the 
9:00 a.m.-10:30 a.m. Room 120, Cardwell Hall 
" * 
8) 9:00 a.m. Rings of integer-valued polynomials over semi-local 
(41) PID's. 
Jim Brewer* and Lee Klingler, Florida Atlantic 
University (855-13-52) 
h, 9:20 a.m. The Picard group for the commutative ring theorist. 
| (42) Preliminary report. 
-87) F. W. Call*, University of Michigan, Ann Arbor, and R. 
Heitmann, University of Texas, Austin (855-13-24) 
lerse) 9:40 a.m. Gróbner bases and automorphisms of polynomial ring. 
(43) Preliminary report. 
Wei Li, Purdue University, West Lafayette 
—^ (855-13-08) 
es, 10:00 am. Infinitesimal extensions of glued varieties. 
di (44) Khomo T. S. Mohapeloa, Pennsylvania State 
ell m Tos University, McKeesport, PA (855-14-183) 
^ a.m. On an extremal problem in the Bloch space. 
(45) Flavia Colonna, George Mason University 
: (855-30-89) 
vers" 
=  — — 
11: 
00 a.m.~ noon Room 101, Cardwell Hall 
rial (46) Modular forms and the Riemann zeta-function. 
| J- Brian Conrey, Oklahoma State University 
ta 0" (855-11-173) 
ally à 
Ks f i 
pub 
vin: 
Q^ 
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Invited Address 


1:30 p.m.-2:30 p.m. Room 101, Cardwell Hall 


(47) Representation theory and stable homotopy of finite 
groups. 
Stewart B. Priddy, Northwestern University 
(855-55-184) 


Special Session on Harmonic Analysis 
and Probability Theory, II 


3:00 p.m.-5:50 p.m. Room 131, Cardwell Hall 


3:00 p.m. Intrinsic ultracontractivity and eigenfuction estimates 
(48) for the Schrodinger operators. Preliminary report. 
Rodrigo Bañuelos, Purdue University, West Lafayette 
(855-31-36) 
3:30 p.m. Distribution function inequalities for the density of the 
(49) area integral. 
Rodrigo Bañuelos and Charles Moore*, Purdue 
University, West Lafayette (855-31-141) 
4:00 p.m. On the almost sure behavior of sums of iid random 
(B0) variables in Hilbert space. 
Uwe Einmahl, Indiana University, Bloomington 
(855-60-68) (Sponsored by James D. Kuelbs) 
4:30 p.m. On weak convergence in dynamical systems to 
(51) self-similar processes. 
Michael Lacey, Indiana University, Bloomington 
(855-60-54) 
5:00 p.m. Ergodic averages on spheres. Preliminary report. 
(52) Roger L. Jones, DePaul University (855-42-70) 
5:30 p.m. Almost everywhere convergence of convolution 


(53) powers. 
A. Bellow, Northwestern University, R. Jones, DePaul 


University, and Joseph Rosenblatt*, Ohio State 
University, Columbus (855-60-157) 


Special Session on Orthostructures, II 
a 


3:00 p.m.-5:20 p.m. Room 121, Cardwell Hall 


3:00 p.m. Filters in orthoalgebras and their relationship to 


(54) supports in test spaces. 
Andrew S. Golfin, Jr., Gettysburg College 


(855-06-163) 
3:30 p.m. Coupled entities. Preliminary report. 
(55) David J. Foulis, University of Massachusetts, 
Amherst (855-81-162) 
4:00 p.m. Refinement and unique Mackey decomposition for 
(56) manuals and orthoalgebras. 
Matthew B. Younce, Rhode Island College 
(855-06-56) 
4:30 p.m. a-manuals. Preliminary report. ; 
(57) Alexander Wilce, University of New Hampshire 
(855-06-160) 
5:00 p.m. Convergence of observables on quantum logics. 
(58) Stanley Gudder, University of Denver (855-06-03) 


(00 |: mmmmmmmmmmm———— — M — 21 
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Friday, March 16 (conta) 


Special Session on Numerical Analysis, | 


3:00 p.m.-5:20 p.m. Room 122, Cardwell Hall 


3:00 p.m. Vortex dynamics of hovering mode. Preliminary report. 
(59) Karl Gustafson, University of Colorado, Boulder 
(855-65-05) (Sponsored by Albert T. Lundell) 


3:30 p.m. Quasimolecular fluid modeling. 
(60) Donald Greenspan, University of Texas, Arlington 
(855-65-78) 
4:00 p.m. Lyapunov-Schmiat reduction for the crossing of two 
(61) neutral curves in Taylor-Couette flow. 
John H. Bolstad*, University of California, Livermore, 
and Michael E. Henderson, IBM T. J. Watson 
Research Center, Yorktown Heights, New York 
(855-65-77) 
4:30 p.m. Bifurcation of periodic solutions of singularly 
(62) perturbed delay differential equation. 
Abdullah J. Tamraz, Wichita State University 
(855-65-128) 
5:00 p.m. Numerical computation of water waves in a potential 
(63) flow. 
C. H. Su, Brown University (855-65-76) (Sponsored 
by Qisu Zou) 


— 


Special Session on Geometric 
Function Theory, ll 


3:00 p.m.-6:20 p.m. Room 144, Cardwell Hall 


3:00 p.m. On some almost everywhere overdetermined boundary 
(64) value problems. 
John Lewis* and Andrew Vogel, University of 
Kentucky (855-31-22) 
3:30 p.m. Note on As; and level sets of conformal mappings. 
(65) Preliminary report. 
Juha Heinonen, University of Michigan, Ann Arbor 
(855-30-102) 
4:00 p.m. The Dirichlet problem for the co-Laplacian. Preliminary 
(66) report. 
Tilak Bhattacharya, Emanuelle DiBenedetto, 
Northwestern University, and Juan Manfredi*, 
University of Pittsburgh, Pittsburgh (855-35-116) 
4:30 p.m. Composition operators and angular derivatives. 
(67) Tom Carroll, Purdue University, West Lafayette 
(855-30-140) (Sponsored by John F. Rossi) 
5:00 p.m. Discrete quasiconformal groups with small dilatation. 
(68) M. Jean McKemie, St. Edward's University 
(855-30-94) 
5:30 p.m. Boundary values for some classes of functions. 
(69) Preliminary report. 
Enrique Villamor, Florida International University 
(855-30-115) 
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6:00 p.m. Generalised conformal welding. 
(70) David H. Hamilton, University of Maryland 
Park (855-30-57) (Sponsored by John F. 


Ü College i 
Rossi) 7 


Se A ee ee 
Special Session on Partial 


Differential Equations, || 


pe oe ee ee 
3:00 p.m.-5:50 p.m. Room 129, Cardwell; 


3:00 p.m. A Riemann-Lebesque lemma for mathematical 
(71) ecology. 
Robert Stephen Cantrell* and Chris Cosner, 
University of Miami (855-35-125) 
3:30 p.m. Positive solutions of systems of nonlinear eigenval 
(72) problems. 
Nela Lakoš, Ohio State University, Columbus 
(855-35-182) 
4:00 p.m. Minimal solutions of superlinear equations. 
(73) Allan Edelson, University of California, Davis 
(855-35-194) :] 
4:30 p.m. Semilinear elliptic problems at resonance - some ! 
(74) space dimension dependent results. 
Renate Schaaf* and Klaus Schmitt, University ol 
Utah (855-35-100) (Sponsored by Klaus Schmitt) 
5:00 p.m. Towards a theory for quasilinear PDEs in structures 
(75) population dynamics. Preliminary report. 
Horst R. Thieme, Arizona State University 
(855-35-199) 
5:30 p.m. Rearrangements and vorticity. 
(76) Alan Elcrat* and Kenneth Miller, Wichita State 
University (855-34-84) 


ee ae ee 
Special Session on Commutative Algebra! 


Room 102, Cardwell 


3:00 p.m.-5:50 p.m. 


3:00 p.m. Curve singularities of finite Cohen-Macaulay m 
(77) Roger Wiegand, University of Nebraska, Linco 
(855-13-197) 
3:30 p.m. Local cohomology of Rees algebras and 
(78) functions. Preliminary report. 
Bernard Johnston* and Jugal V 
State University, Baton Rouge (855-1 o 
4:00 p.m. Modules with linear syzygies. Preliminary ar Kot 
(79) David Eisenbud, Brandeis University, and 43) 
Indiana University, Bloomington (855-13- prai 
4:30 p.m. Étale cohomology and the topology of alge 
80) varieties. £ 
a Gennady Lyubeznik, University of Chicago 
(855-14-142) m. 
5:00 p.m. Unmixed local rings of type two are Cohen "e l 
(81) Thomas Marley, University of Nebraska; 
(855-13-176) 5 "m 
5:30 p.m. Canonical resolution of hypersurface sing 
82) characteristic zero. e 
2 T. T. Moh, Purdue University, West Lafayet! 
(855-13-177) 


Hilbert 


erma, Louisiáfé 
3-144) 
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Bg special Session on Inverse Problems 
: and Scattering Theory, II 


(eee. 
3:00 p.m.-5:30 p.m. Room 143, Cardwell Hall 


3:00 p.m. Inverse scattering at fixed energy in three dimensions. 
^ (83) A. G. Ramm, University of Kansas (855-35-27) 
4:55 p.m. Two inverse problems for partial differential equations. 
(84) Mikhail V. Klibanov, Courant Institute of 

Mathematical Sciences, New York University 
(855-35-63) (Sponsored by Rakesh) 
Clifford Tori and overdetermined problems. 
Preliminary report. 

value Carlos Berenstein* and Max Karlovitz, University of 

Maryland, College Park (855-35-60) 


OA 


Special Session on Ergodic Theory, Il 


3:00 p.m.-5:20 p.m. Room 130, Cardwell Hall 


3:00 p.m. Cayley graphs and recurrence in dynamical systems. 
sof (86) Alan Forrest, Ohio State University, Columbus 
iti (855-28-38) 
3:30 p.m. Some remarks on the convergence of weighted 
(87) ergodic averages. Preliminary report. 
|. Kornfeld, North Dakota State University 
(855-28-149) (Sponsored by Dogan Comez) 
4:00 p.m. Random sampling of stationary processes. 
(88) Karl Petersen, University of North Carolina, Chapel 
Hill (855-28-62) 
4:30 p.m. On almost everywhere convergence of convolution 


— (89) powers in L! (X). Preliminary report. 
a, | Karin Reinhold-Larsson, Ohio State University, 
_— Columbus (855-28-148) 
yall 5:00 p.m. Two applications of a theorem on invariant measures 
j (90) for multiplication. 
pe. Daniel J. Rudolph, University of Maryland, College 
oln Park (855-28-181) 
He eee 
rt : - 
na 3 
‘00 p.m.-5:20 p.m. Room 146, Cardwell Hall 
oft. 3:0 3 - 
eK” ) oh Unavoidable subgraphs of sparse graphs: Lagniappe- 
C. A. Barefoot, L. H. Clark, R. C. Entringer*, A. A. 
7 Kooshesh and L. A. Székely, University of New 
} 330p Mexico (855-05-75) 
(20) Homomorphisms with the lifting property. 
Bennet Manvel* and Richard Osborne, Colorado 

" State University (855-05-93) (Sponsored by Richard 
x 4: H. Schelp) 
go 4:00 p.m, 


A prime number theorem for normed graphs. 
Preliminary report. 
Robin J. Wilson, Open University, England 
430 p.m (855-05-1 12) (Sponsored by Richard H. Schelp) 
(94) Ps and independence in triangle-free graphs with 
K ed maximum degree. Preliminary report. 
athryn F. Jones, University of Colorado (855-05-88) 


(93) 


5:00 p.m. An upper bound for the average number of regions. | 


3:00 p.m.-4:50 p.m. 


4:00 p.m. Groups generated by 3-transpositions. Preliminary 


4:30 p.m. Informal Discussion 


(95) Preliminary report. 
Saul Stahl, University of Kansas (855-05-21) 


| 
Special Session on Groups and Geometries, II 
—————Á—ÀMÀ— e ie tos 


Room 145, Cardwell Hall i 


3:00 p.m. High-weight modules for quotients of affine buildings. 


(96) Stephen D. Smith, University of Illinois, Chicago 
(855-20-11) 


3:30 p.m. Ru < E:(5). 


(97) Ulrich Meierfrankenteld, Michigan State University 
(855-20-159) (Sponsored by Jonathan I. Hall) 


(98) report. 
Jonathan I. Hall, Michigan State University 
(855-20-107) 


RR 


Special Session on Applications 
of Category Theory, II 


3:00 p.m.-5:20 p.m. 


3:00 p.m. Categorical foundations and set theory. 


3:00 p.m. 


3:20 p.m. 
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Room 103, Cardwell Hall 


(99) Saunders Mac Lane, University of Chicago 
(855-18-15) 


3:30 p.m. Does anybody really know what a Hopf algebra is? 


(100) Preliminary report. 
Robert Pare, Dalhousie University (855-18-42) 
(Sponsored by Keith P. Johnson) 


4:00 p.m. Metatheory of Boolean categories. Preliminary report. 


(101) Ernest G. Manes, University of Massachusetts, 
Amherst (855-18-35) (Sponsored by Frank A. 
Wattenberg) 


4:30 p.m. Weak adjunctions between categories of CPO's. 


(102) Preliminary report. 
Michael W. Mislove, Tulane University, and Frank J. 
Oles*, University of Pennsylvania and IBM T. J. 
Watson Research Center, Yorktown Heights, New 
York (855-68-127) 


5:00 p.m. Completions of continuous posets and modules of 


(103) concurrency. 
Michael W. Mislove, Tulane University (855-68-192) 


MM 


General Session 


oe a 
3:00 p.m.—4:30 p.m. 


Room 120, Cardwell Hall 


The value of certain determinants with elements zero 
(104) and one. Preliminary report. 

Dale Woods? and D. J. Boyce, Central State 
University (855-15-136) 

Total cosine of normal matrices. Preliminary report. 
(105) Morteza Seddighin, Panhandle State University 
(855-15-147) (Sponsored by Andy R. Magid) 


Friday, March 16 (cont'd) 
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3:40 p.m. Expansions of chromatic polynomials and 
(106) log-concavity. 
Francesco Brenti, University of Michigan, Ann Arbor 
(855-05-41) 
4:00 p.m. An inverse convolution method for regular parabolic 
(107) equations. = 
B. A. Mair*, University of Florida, D. S. Gilliam and C. 
F. Martin, Texas Tech University (855-35-45) 
4:20 p.m. Badug tablet. ao : 
(108) Myungkark Park, Prompter Publications, Cincinnati, 
Ohio (855-11-201) 


m—— ———————À—————Ó——————————————— À——À( 


Saturday, March 17 


Special Session on Geometric 
Function Theory, Ill 


8:00 a.m.-10:50 a.m. 


Room 144, Cardwell Hall 


8:00 a.m. A maximum principle for the Bergman space. 
(109) Boris Korenblum, State University of New York, 

Albany (855-30-04) 

Maximal functions, Ac;-measures and quasiconformal 

maps. 

Susan G. Staples, University of Texas, Austin 

(855-30-104) 


The quasihyperbolic metric is exponentially integrable 
on Hólder domains in R". Preliminary report. 

Wayne Smith, University of Washington, and David 
A. Stegenga*, University of Hawaii, Honolulu 
(855-30-110) 


The boundary distributions of analytic functions on the 
disc. 


Carl Sundberg, University of Tennessee, Knoxville 
(855-30-135) 
The BMOA-distance of a function from VMOA. 
Preliminary report. 
David Stegenga, University of Hawaii, Manoa, and 
Kenneth Stephenson*, University of Tennessee, 
Knoxville (855-30-134) 
10:30 a.m. The Cauchy integral operator and the eigenvalue 
(114) problem for the Laplacian. 
Dmitry Khavinson*, University of Arkansas, 
Fayetteville, J. M. Anderson, University College, 
England, and Victor Lomonosov, Moscow, USSR 
(855-30-10) 


8:30 a.m. 
(110) 


9:00 a.m. 
(111) 


9:30 a.m. 
(112) 


10:00 a.m. 
(113) 
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Special Session on Partial 


8:00 a.m.-10:20 a.m. 


8:00 a.m. 
(115) 


8:30 a.m. 
(116) 


9:00 a.m. 
(117) 


9:30 a.m. 
(118) 


— V 
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Differential Equations, ||| 


Fully nonlinear parabolic boundary value 
higher space dimensions, |l. 

Chin-Yuan Lin, Texas A & M University, Coll 
Station (855-35-53) 

Bifurcation turning points in combustion equations 
Preliminary report. 3 
Karl Gustafson, University of Colorado, Boulder 
(855-35-06) (Sponsored by Albert T. Lundell) 
Optimal control for elliptic Volterra-Lotka type 
equations. 


pr Oblems h 


ege 


Anthony Leung* and Srdjan Stojanovic, Universi: 


Cincinnati (855-35-154) 

Reaction-diffusion models and elliptic eigenvalue 
problems. Preliminary report. 

Chris Cosner, University of Miami (855-35-155) 
The wave equation with nonlinear boundary 
conditions. 

Irena Lasiecka, University of Virginia, and Andreas 
Stahel*, University of Utah (855-35-153) 


D E 


Special Session on Graph Theory, Ill 


8:00 a.m.-10:50 a.m. 


8:00 a.m. 
(120) 
8:30 a.m. 
(121) 


9:00 a.m. 
(122) 


9:30 a.m. 
(123) 


10:00 a.m. 
(124) 


10:30 a.m. 
(125) 


Haridwar 


Room 146, Cardwellt 


Edge-graceful cubic graphs. 

John Watkins, Colorado College (855-05-91) 
Ramsey problems and their relation to Turan type 
extremal problems. TM 
R. J. Faudree*, Memphis State University, an 
Simonovits, Hungarian Academy of Sciences, 


Room 129, Cardwety, 


oe 


S 


i 


10 


10 


/ 


Hungary (855-05-111) i 


On peripheral vertices in graphs. r o 
Gary Chartrand*, Western Michigan Univer e 
Johns, Saginaw Valley State University, an ; 
Oellermann, University of Natal, South Afric 
(855-05-92) 

Some unconventional games on 
report. : 
Paul Erdós, Hungarian Academy of Sci? 
Hungary (855-05-65) ol 
Minimum Se factorization of rournamen d | 
Greg Bain, J. Richard Lundgren‘, Unive universi! 
Colorado, Denver, and John S- Maybee; 
Colorado, Boulder (855-05-71) d: aight” 
The dimension of a random partial order ^. cfl 


graphs. prelimi 


nces: 


A ta | 
W. T. Trotter*, H. Kierstead, Arizona ^. vos, I 


and P. Erdös, Hungarian Academy o 
Hungary. (855-05-101) 


10 


—— 


sion on Groups and Geometries, III 


Special Ses 


8:00 a.m.-10:50 a.m. 


8:00 a.m. Affine A-buildings. - ; 
(126) Curtis Bennett, University of Chicago (855-51-66) 
8:30 a.m. Extended generalized polygons. 
- (127) Richard Weiss, Tufts University (855-20-13) 
9:00 a.m. The embeddings of flag-transitive classical locally 
(128) polar geometries of rank 3. 
Satoshi Yoshiara, Tufts University (855-51-34) 
9:30 a.m. Embeddings of polar spaces. Preliminary report. 
(129) Peter M. Johnson, Wayne State University 
(855-51-172) 
10:00 a.m. Locally polar spaces with affine planes. Preliminary 
(130) report. 
Hans Cuypers*, Michigan State University, 
and Antonio Pasini, University of Naples, Italy 
(855-51-106) (Sponsored by Jonathan I. Hall) 
10:30 a.m. Totally irregular collineation groups. Preliminary 
(131) report. 
Chat Yin Ho, University of Florida (855-20-23) 
(Sponsored by Ernest E. Shult) 


Special Session on Commutative Algebra, Ill 


8:30 a.m.-10:50 a.m. Room 102, Cardwell Hall 


8:30 a.m. Strongly regular ring. 
(132) Budh Nashier, Florida State University (855-13-122) 
9:00 a.m. Conormal bundle of determinantal curves. 
(133) A. Prabhakar Rao, University of Missouri, St. Louis 
(855-14-178) 
9:30 a.m. Rings with low dimensional formal fibres. Preliminary 
(134) report. 
Christel Rotthaus, Michigan-State University 
; (855-13-16) 
0:00 a.m. Space curves as complete intersection. Preliminary 
(135) report. 
Avinash Sathaye* and Jon Stenerson, University of 
1030 Kentucky (855-14-195) 
i ( tae Zero cycles and the number of generators of modules. 
6) M. P. Murthy, University of Chicago (855-13-123) 


RESCUE o 0 


Special Session on Inverse Problems 


and Scattering Theory, lil 
8: 
30 a.m.-10:50 a.m. Room 143, Cardwell Hall 


- Inversion of the backscatter data in the 3D potential 
Scattering problem. 
Reese T. Prosser, Dartmouth College (855-81-156) 
Inverse spectral theory in one and two dimensions. 
Roger Knobel and Joyce R. McLaughlin*, 
Rensselaer Polytechnic Institute (855-34-174) 


Room 145, Cardwell Hall 
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10:10 a.m. On an inverse boundary value problem in two 
(139) dimensions. 


Ziqi Sun, University of Washington (855-35-01) 


a 
Special Session on Harmonic Analysis 
and Probability Theory, III 


9:00 a.m.-10:50 a.m. Room 131, Cardwell Hall 


9:00 a.m. Another lacunarity property for Fourier series. 
(140) Kenneth A. Ross, University of Oregon (855-43-55) 
9:30 a.m. A homomorphism theorem for maximal multiplier 
(141) transforms. 
Nakhle’ Asmar*, University of Missouri, 
Columbia, Earl Berkson, University of Illinois, 
Urbana-Champaign, and T. Alastair Gillespie, 
University of Edinburgh, Scotland (855-43-17) 
Theta function of a Riemannian manifold with 
boundary. Preliminary report. 
Pei Hsu, Northwestern University (855-58-64) 
(Sponsored by Andrew G. Bennett) 
The angular part of Brownian motion on negatively 
curved Riemannian manifolds. Preliminary report. 
Anton Thalmaier, University of Texas, Austin 
(855-60-99) 


Special Session on Orthostructures, III 


9:00 a.m.-10:50 a.m. Room 121, Cardwell Hall 


9:00 a.m. Constructible hypergraphs. 
(144) Christian Schindler, University of Denver 
(855-05-186) 
9:30 a.m. Generalized measure theory on orthostructures. 
(145) Gottfried T. Rüttimann, University of Bern, 
Switzerland (855-28-167) 
10:00a.m. An undecidability result in lattice theory. 
(146) Otmar Spinas, Mathematisches Institut Universitát 
Zürich, Switzerland (855-06-169) (Sponsored by 
David J. Foulis) 
10:30 a.m. Maximum likelihood estimation on quasimanuals. 
(147) Matthias P. Kláy*, Sandoz AG, Switzerland, and 
David J. Foulis, University of Massachusetts, 
Amherst (855-60-165) 


Special Session on Numerical Analysis, Il 


9:00 a.m.-10:50 a.m. Room 122, Cardwell Hall 


-00 a.m. Series expansions for solitary waves. 
Eee Steve Pennell, University of Lowell (855-65-79) 
9:30 a.m. Simulations of incompressible flows containing 
(149) interfaces using front tracking methods. 
Gretar Tryggvason*, Ozen Unverdi and Kahied 
Sbeih, University of Michigan, Ann Arbor (855-65-82) 
(Sponsored by Qisu Zou) 
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Saturday, March 17 (cont'd) 


10:00 a.m. A second-order accurate scheme for the 
(150) incompressible Navier-Stokes equations. 
John Strikwerda, University of Wisconsin, Madison 
(855-65-80) 
10:30 a.m. A new class of nonoscillatory discontinuous Galerkin 
(151) finite element methods for conservation laws in 
multidimensions. 
Bernardo Cockburn, Suchung Hou, University of 
Minnesota, Minneapolis, and Chi-Wang Shu*, Brown 
University (855-65-81) 


ae 


Special Session on Ergodic Theory, III 


oe E 


9:00 a.m.-10:50 a.m. Room 130, Cardwell Hall 


9:00 a.m. On the converse of the dominated ergodic theorem. 
(152) Laszlo I. Szabo, Ohio State University, Columbus 
(855-28-97) (Sponsored by Joseph M. Rosenblatt) 
9:30 a.m. Measures with prescribed marginals, extreme points 
(153) and measure preserving transformations. Preliminary 
report. 
M. B. Rao*, North Dakota State University, and K. 
Subramanyam, University of North Carolina, 
Wilmington (855-28-151) (Sponsored by Dogan 
Comez) 
10:00 a.m. Almost everywhere divergence and the “strong 
(154) sweeping out property”. 
Alexandra Bellow, Northwestern University 
(855-28-105) 
Weak sequential compactness and a. e. convergence 
of Cesaro averages. Preliminary report. 


Dogan Comez, North Dakota State University 
(855-47-150) 


10:30 a.m. 
(155) 


Special Session on Applications 
of Category Theory, III 


9:00 a.m.-10:50 a.m. Room 103, Cardwell Hall 


9:00 a.m. Topological Eilenberg-Moore algebras. 

(156) Sergio Salbany*, University of Zimbabwe, Zimbabwe, 
and D. Pumplün, Fern Universitat Hagen, Federal 
Republic of Germany (855-18-28) (Sponsored by 
George E. Strecker) 

Regular closure operators and compactness. 
Gabriele Castellini, University of Puerto Rico, 
Mayaguez (855-18-19) 

Appropriate domains for infinite dimensional calculus. 
Preliminary report. 

L. D. Nel, Carleton University (855-58-30) 

Special objects in the category of Y-convex spaces. 
Preliminary report. 

Helmut Rohri, La Jolla, California (855-18-20) 


Invited Address fo 
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11:00 a.m.- noon Room 101, Cardwel 
k 


(160) Examples of Cauchy-Riemann structures, 
Jean-Pierre Rosay, University of Wisconsin Mag: 
(855-32-202) May, 


Invited Address 3 


1:30 p.m.-2:30 p.m. Room 101, Cardway. 


(161) Harmonic measure and applications. 
Jang-Mei Wu, University of Illinois, 
Urbana-Champaign (855-30-90) 


Special Session on Harmonic Analysis 
and Probability Theory, IV 


3:00 p.m.-5:20 p.m. Room 131, Cardwell 


3:00 p.m. 
(162) 


Nonexplosion of a stochastic partial differential 
equation. Preliminary report. 

Carl Mueller, University of Rochester (855-60-18) 
Gradient estimates using coupling. 

Michael Cranston, University of Rochester 
(855-60-108) 

Exponentially fast uniform convergence in one 
dimensinal stochastic Ising models. : 
Richard Holley*, University of Colorado; Boulder, 
Dan Stroock, Massachusetts Institute of Techno% 
(855-60-44) 

Lifetime distribution of h processes. 
Burgess Davis, Purdue University, Wes 
(855-60-67) 

Sharp square-function inequalities for con 
symmetric martingales. 

S Wang, EIS University, West Lafayette 
(855-60-09) 


J eee 


IV 


Special Session on Orthostructures: 
5 


Allg 
3:00 p.m.-4:50 p.m. Room 121, Card" 


3:00 p.m. 
(167) 


3:30 p.m. 
(163) 


4:00 p.m. 
(164) 


t Lafayet 


ditional | 


Profinite orthomodular lattices. 

Tae Ho Choe*, McMaster University, 
Greechie, Kansas State University (8 
Blocks and commutators in orthomodu 
Günter Bruns, McMaster University, an 


Greechie*, Kansas State University i form 
Orthomodular structures from sesquillne -166) 


Robert Piziak, Baylor University (85 "m 
rthomodular 12 “oot | 

A method of constructing o. ETE 5 | 

John R. Harding, McMaster Univers! 


and pichan" 
55-0650 


jattic®: | 
lar icha rd 


3:30 p.m. | 
-06-1 64) | 


(168) 
5 
4:00 p.m. 
(169) 
4:30 p.m. 
(170) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


NI 
j Digitized by AYIRANI HY Signs Gangotri 


ell ks 


Special Session on Numerical Analysis, Ill 


3:00 p.m.-4:50 p.m. Room 122, Cardwell Hall 


3:00 p.m. A least-squares finite element method for Helmholtz 
(171) equation. 
Ching Lung Chang, Cleveland State University 
(855-35-83) (Sponsored by J. A. Chao) 
3:30 p.m. Numerical simulation of gas-solid fluid flows. 
(172) Yue-Kuen Kwok, San Jose State University 
(855-65-46) (Sponsored by Qisu Zou) 


4:00 p.m. Lattice gas automata - a new method for solving the 
(173) Navier-Stokes equations. 
Shiyi Chen* and Gary D. Doolen, Los Alamos 
National Laboratory (855-65-129) (Sponsored by 
Qisu Zou) 
4:30 p.m. A comparison of some numerical conformal mapping 
(174) methods for exterior regions. 
Thomas K. DeLillo* and Alan R. Elcrat, Wichita State 
University (855-65-130) 


ider, € 
nno? 
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Special Session on Geometric 
Function Theory, IV 


3:00 p.m.-6:20 p.m. Room 144, Cardwell Hall 


3:00 p.m. Goluzin inequalities and minimum energy for 
(175) mappings onto nonoverlapping regions. 
P. L. Duren*, University of Michigan, Ann Arbor, and 
M. M. Schiffer, Stanford University (855-30-58) 
3:30 p.m. On a fixed area problem. Preliminary report. 
(176) Y. J. Leung, University of Delaware (855-30-175) 
(Sponsored by Joseph S. Hemmeter) 
4:00 p.m. Linear invariance and uniform local univalence. 
(177) Wancang Ma and David Minda*, University of 
Cincinnati (855-30-198) 
4:30 p.m. Extremal distance and quasiconformal circle domains. 
(178) Preliminary report. 
David A. Herron*, University of Cincinnati, and 
Pekka Koskela, University of Jyvaskyla, Finland 
(855-30-1 17) 
Some numerical calculations related to the Riemann 
Hypothesis. Preliminary report. 
Karl Barth, Syracuse University (855-30-120) 
Iteration and zeros of the second derivative. 
A. Hinkkanen, University of Texas, Austin 
Gg (855-30-103) 
(ian Real zeros of the second derivative of the reciprocal of 
) an entire function. 
George Csordas, Wayne Smith* and Jack 


Williamson, University of Hawaii, Honolulu 
(855-30-133) 


5:00 p.m. 
(179) 


5:30 p.m. 
(180) 


ee ee 
Special Session on Partial 
Differential Equations, IV 


3:00 p.m.-4:50 p.m. Room 129, Cardwell Hall 


3:00 p.m. Existence of travelling wave solutions for an 
(182) evolutionary ecology model. 
Roger Lui, University of Utah (855-35-33) 
3:30 p.m. Slow motion manifolds for the Cahn-Hilliard equation 
(183) in 1 space dimension. 
Nicholas D. Alikakos, University of Tennessee, 
Knoxville (855-35-203) 
4:00 p.m. Informal Discussion 


Special Session on Commutative Algebra, IV 


3:00 p.m.-5:50 p.m. Room 102, Cardwell Hall 


3:00 p.m. Linear tríangularization of homogeneous polynomial 
(184) maps. Preliminary report. 
David Wright, Washington University (855-13-98) 
3:30 p.m. Ranks of indecomposable modules over 
(185) one-dimensional rings, Il. Preliminary report. 
Leo Chouinard and Sylvía Wiegand*, University of 
Nebraska, Lincoln (855-13-158) 
4:00 p.m. On the structure of certaín normal ideals. Preliminary 
(186) report. 
Craig Huneke, Purdue University, West Lafayette, 
Wolmer Vasconcelos, Rutgers University, New 
Brunswick, and Bernd Ulrich*, Michigan State 
University (855-13-119) 
4:30 p.m. Rees algebras of two-dimensional Cohen-Macaulay 
(187) local ríngs. Preliminary report. 
Jugal Verma, Louisiana State University, Baton 
Rouge (855-13-145) (Sponsored by Tomasz 
Przebinda) 
5:00 p.m. Divisorial properties of the canonical module for 
(188) invariant subrings. 
Dana T. Weston, University of Missouri, Columbia 
(855-13-32) 
5:30 p.m. On the non-existence of a minimal algebra resolution 
(189) despite vanishing of Avramov obstructions. 
Hema Srinivasan, University of Missouri, Columbia 
(855-13-121) 


Special Session on Inverse Problems 


and Scattering Theory, IV 
ee eee 


3:00 p.m.-5:20 p.m. Room 143, Cardwell Hall 


3:00 p.m. Informal Discussion 
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Special Session on Ergodic Theory, IV 


3:00 p.m.-4:50 p.m. Room 130, Cardwell Hall 


3:00 p.m. Multiparameter and subsequence ergodic theorems. 
(190) James H. Olsen, North Dakota State University 
(855-47-131) 
3:30 p.m. Mixing examples in the class of piecewise continuous 
(191) and expanding interval maps. 
Christopher Bose, University of Victoria (855-28-124) 
(Sponsored by Joseph M. Rosenblatt) 
4:00 p.m. Polynomial van der Waerden implies polynomial 
(192) Szemeredi. 
Vitaly Bergelson, Ohio State University, Columbus 
(855-28-180) 
4:30 p.m. Counterexamples from Gaussian automorphisms. 


(193) Andrés del Junco, University of Toronto 
(855-28-190) 


Special Session on Groups and Geometries, IV 


3:00 p.m.-5:50 p.m. Room 145, Cardwell Hall 


3:00 p.m. Generalized quadrangles with s = t2: A survey of 
(194) recent results. 
Stanley E. Payne, University of Colorado, Denver 
(855-51-126) 
3:30 p.m. Skeletons of conical flocks. 
(195) Norman L. Johnson, University of lowa (855-51-26) 
(Sponsored by Ernest E. Shult) 
4:00 p.m. Generalized quadrangles in p-groups. 
(196) Diane Herrmann, University of Chicago (855-20-132) 


This volume contains the proceedings of a conference, 
sponsored by the Canadian Mathematical Society, on 
Group Actions and Invariant Theory, held in August, 1988 in 
Montreal. The conference was the third in a series bringing 
together researchers from North America and Europe 
(particularly Poland). The papers collected here will provide 
an overview of the state of the art of research in this area. The 
conference was primarily concerned with the geometric side 
of invariant theory, including explorations of the linearization 
problem for reductive group actions on affine spaces (with 
a counterexample given recently by J. Schwarz), spherical 
and complete symmetric varieties, reductive quotients, 
automorphisms of affine varieties, and homogeneous vector 
bundles. 


4:30 p.m. 
(197) 


5:00 p.m. 
(198) 


5:30 p.m. 


Restrictions on groups with a Kantor famil 
Preliminary report. y. 
Xu Ming Chen and Daniel Frohardt* 
University (855-20-171) 

Orthogonal resolutions of designs. 
Spyros S. Magliveras, University of Nebr 
Lincoln (855-05-61) 

Informal Discussion 


: Wayne Sta 


aska, 


Special Session on Applications 
of Category Theory, IV 


GROUP ACTIONS AND INVARIANT THEOR is 


A. Bialynicki-Birula, J. Carrell, P. Russell, and D. Snow, Editors 
(Conference Proceedings, Canadian Mathematical Soclety, Volume 10) 


— 


& 
r 


3:00 p.m.-5:20 p.m. Room 103, Cardwell; de 
+À 
3:00 p.m. An internal characterization of B. A 
(199) Guenther E. Richter, University of Bielefeld, Fed; «An 
Republic of Germany (855-18-25) x AS 
3:30 p.m. Enriched category theory based on relations. * AS 
(200) Preliminary report. xAs 
Jurgen Koslowski, Macalester College (855-184 . +Ba 
4:00 p.m. A-epimorphisms, diagonal-separation, and r n 
(201) disconnectedness. « Be 
Harriet M. Lord, California State Polytechnic Be 
University (855-18-14) s Be 
4:30 p.m. Topological universe hulls inside the category o — «Be 
(202) pseudotopological spaces. . *Be 
Friedhelm Schwarz, University of Toledo (85518 «Be 
5:00 p.m. Completely regular spaces. Preliminary report. de 
(203) H. L. Bentley*, University of Toledo, and E. «Bo 
Lowen-Colebunders, Free University of Brussels m 
Belgium (855-54-59) Br 
Andy Roy Mag! Pn 
Associate See — e 
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Norman, * Ca 
V *Ca 
f *Ca 
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1980 Mathematics Subject Classifications: 14-02, 14L9 [^ 
20G05, 14D25 p 
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ISSN 0731-1036 *Cu 
240 pages (softcover), September 1989 * Da 
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To order, please specify CMSAMS/10NA n 
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All prices subject to change. Shipment will PT pook sit Eq 
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« Aberbach, I. M., 24 
x Abhyankar, S. S., 21 
«Alikakos, N. D., 183 
«Anderson, D. D., 22 
xAschbacher, M., 33 
x Asmar, N., 141 

x Assani, I., 28 


; . Bañuelos, R., 48 
l «Barth, K., 179 


' x Beckner, W., 10 


i 


x Beineke, L. W., 29 
x Bellow, A., 154 
* Bennett, A. G., 11 
«Bennett, C., 126 
* Bentley, H. L., 203 
* Berenstein, C., 85 
* Bergelson, V., 192 
* Bolstad, J. H., 61 
* Bose, C., 191 
* Bradley, R. E527 
Brenti, F., 106 
Brewer, J., 41 
Call, F. W., 42 


Presenters of Papers 


Numbers following the names indicate the s 


e AMS Invited Lecturer 


* Erdós, P., 123 
* Faudree, R. J., 121 
* Forrest, A., 86 
* Foulis, D. J., 55 
* Frohardt, D., 197 
x Gardner, R., 19 
* Giuli, E., 38 
* Glauberman, G., 34 
* Goldstein, J. A., 18 
x Golfin, A. S., Jr., 54 
x Graham, R. L., 31 
x Greechie, R., 168 
* Greenspan, D., 60 
x Gudder, S., 58 
x Gundersen, G. G., 3 
* Gustafson, K., 59, 116 
x Hall, J. I., 98 
x Hamilton, D. H., 70 
x Harding, J. R., 170 
x Heinonen, J., 65 
x Herrmann, D., 196 
x Herron, D. A., 178 
* Hinkkanen, A., 180 
x Ho, C. Y., 131 
x Holley, R., 164 
x Hsu, P., 142 
x Johnson, N. L., 195 
x Johnson, P. M., 129 
x Johnston, B., 78 
x Jones, K. F., 94 
x Jones, R. L., 25, 52 
x del Junco, A., 193 
x Khavinson, D., 114 
«Klay, M. P., 147 
x Klibanov, M. V., 84 
x Koh, J., 79 
x Korenblum, B., 109 
x Kornfeld, I., 87 
x Koslowski, J., 200 
x Kwok, Y.-K., 172 
x Lacey, M., 51 
x Lakoš, N., 72 
x Leung, A., 117 
x Leung, Y. J., 176 
x Lewis, J., 64 

Li, W., 43 
x Lin, C.-Y., 115 
x Lord, H. M., 201 
x Lui, R., 182 
«Lundgren, J. R., 124 
* Lyubeznik, G., 80 


peakers' positions on the program. 
* AMS Special Session Speaker 


* Mac Lane, S., 99 

* Magliveras, S. S., 198 
Mair, B. A., 107 

x Manes, E. G., 101 

* Manfredi, J., 66 

x Manvel, B., 92 

x Marley, T., 81 

x Mason, G., 35 

x McKemie, M. J., 68 

x McLaughlin, J. R., 138 

x Meierfrankenfeld, U., 97 

x Miller, W. D., 16 

x Minda, D., 177 

x Mislove, M. W., 103 

x Moh, T., 82 
Mohapeloa, K. T., 44 

x Moore, C., 49 

x Mueller, C., 162 

x Murthy, M. P., 136 

x Nashier, B., 132 

x Nel, L. D., 158 

» Oles, F. J., 102 

x Olsen, J. H., 190 

x Pare, R., 100 
Park, M., 108 

x Payne, S. E., 194 

x Pennell, S., 148 

x Petersen, K., 88 

x Piziak, R., 169 

e Priddy, S. B., 47 

+ Prosser, R. T., 137 

x Rüttimann, G. T., 145 

« Ramm, A. G., 83 

x Rao, A. P., 133 

x Rao, M. B., 153 

x Reinhold-Larsson, K., 89 

x Richter, G. E., 199 

«Rieder, G. R., 20 

x Rochberg. RS 

x Rohrl, H., 159 

e Rosay, J.-P., 160 

x Rosenblatt, J., 53 

» Ross, K. A., 140 

+ Rotthaus, C., 134 

x Rudolph, D. J., 90 

* Rundell, W., 7 

» Sacks, P. E., 8 

«Salbany, S., 156 

« Sathaye, A., 135 

Schaaf, R., 74 

x Schindler, C., 144 
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«Schmidt, D. A., 37 

* Schrag, G., 14 

« Schwarz, F., 202 
Seddighin, M., 105 

x Shea, D., 2 

«Shen. L.-C., 4 

* Shu, C.-W., 151 

x Smith, S. D., 96 

«Smith, W., 181 

* Spinas, O., 146 

x Srinivasan, H., 189 

* Stahel, A., 119 

* Stahl, S., 95 

x Staples, S. G., 110 

* Stegenga, D. A.. 111 

* Stephenson, K., 113 

* Strikwerda, J.. 150 

* Su, C. H., 63 

x Sun, Z., 139 

x Sundberg, C., 112 

» Székely, L. A., 30 

* Szabo, L. I., 152 

+ Takagi, I., 17 

» Tamraz, A. J., 62 

x Thalmaier, A., 143 

+ Thieme, H. R., 75 

+ Tholen, W., 39 

x Trotter, W. T., 125 

x Tryggvason, G., 149 

Ulrich, B., 186 

x Verma, J., 187 

* Villamor, E., 69 

x Voelklein, H., 36 

x Wang, G., 166 

x Watkins, J., 120 


x Weck-Schwarz, S., 40 


* Weiss, R., 127 

x Weston, D. T., 188 

» Wiegand. R., 77 

= Wiegand, S., 185 

x Wierdl, M., 26 

x Wilce, A., 57 

x Wilson, R. J., 93 
Woods, D., 104 

x Wright, D., 184 

e Wu, J.-M., 161 

* Yoshiara, S., 128 

x Younce, M. B., 56 
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The eight-hundred-and-fifty-sixth meeting of the Ameri- 
can Mathematical Society will be held at the University 
of Arkansas in Fayetteville, Arkansas on Friday, March 
23, and Saturday, March 24, 1990. This meeting will 
be held in conjunction with the University of Arkansas' 
Fourteenth Annual Lecture Series in Mathematical Sci- 
ences, and in cooperation with the Society for Industrial 
and Applied Mathematics (SIAM). AII sessions will be 
held in the Center for Continuing Education. 


Invited Addresses 


By invitation of the Southeastern Section Program Com- 
mittee, there will be four invited one-hour addresses. 
The speakers, their affiliations, the titles of their talks, 
and the scheduled times of presentation are: 

MARCEL F. NEUTS, University of Arizona, Phase-type 
distributions: Basic properties, 11:00 a.m. Friday. This 
talk 1s part of the University of Arkansas' Fourteenth 
Annual Lecture Series and is in cooperation with SIAM. 
The three remaining talks in the Lecture Series will occur 
in the Special Session on Probability distributions of phase 
type and applications, also being held in cooperation with 
SIAM. 

VLADIMIR I. OLIKER, Emory University, Selected non- 
linear problems in geometry, 1:00 p.m. Friday. 

MARK A. STERN, Duke University and the Institute 
for Advanced Study, A geometric trace formula for Hecke 
operators, 11:00 a.m. Saturday. 

JONATHAN M. WAHL, University of North Carolina, 
Chapel Hill, Topology and geometry of isolated complex 
surface singularities, 1:00 p.m. Saturday. 


Special Sessions 


By invitation of the same committee, there will be nine 
special sessions of selected twenty-minute papers. The 
topics, the names and affiliations of the organizers, and 
the speakers are as follows: 

Singular integral operators and related areas, GER- 
ALDO SoARES DE SOUZA and GARY SAMPSON, Auburn 
niversity, Auburn. Kenneth F. Andersen, John Gilbert, 
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Cristian E. Gutiérrez, Björn Jawerth, Peter M. ky Ww 
Dan Oberlin, Rodolfo H. Torres, Tavan T. Trent,j; Sai ] 
L. Wang, and J. Michael Wilson. A 
Banach algebras, JOHN DUNCAN, University; have 
Arkansas. Bruce Barnes, David P. Blecher, Pe This 
Detre, F. Ghahramani, Sandy Grabiner, N. J. Kb of A 
Herbert Kamowitz, Anthony To-Ming Lau, Mictail/Spea 
Neumann, Theodore W. Palmer, and Marc P. Thor: 
Semigroups in geometry and analysis, Kart Hit 
MANN and JIMMIE D. Lawson, Louisiana State Un Ther 
sity, Baton Rouge. Mitchell J. Anderson, Norbert D m 
Anselm Eggert, Paul Ehrlich, Karl H. Hofmann, ! 
Holmes, Palle E. T. Jorgensen, Arunava Mukti 
Karl-Hermann Neeb, Mohan S. Putcha, Wolfgang: 
Ruppert, Boris M. Schein, James W. Stepp, Chris The 
Terp, and Wolfgang Weiss. i E 
On complex function theory of one and M j uc 
ables, Dima KHAVINSON, University of Arkansas, ! evil] 
teville. John T. Anderson, Albert Baernstein nr E 
W. Barnard, P. L. Duren, A. Hinkkanen, P m 
Krantz, Marius Overholt, Richard Rochberg, Zoey. 
Slodkowski, Emil J. Straube, and John wean (or S 
Phase-type distributions and some applicati i 
E. MonroE and CorM A. O'CINNEIDE, Und i 
Arkansas, Fayetteville. The three remaining a i 
Fourteenth Lecture Series will occur during Bot! A 
Session. Soren Asmussen, C. Blondia, Andre? pa A 
Chakravarthy, Mary A. Johnson, Lester Lips)" y foun 
Lucantoni, Marcel F. Neuts, Marcel F. Neu pio in th 
Neuts, Colm O’Cinneide, V. Ramaswam, Us l 
Kishor Trivedi, and Appie van de RO, pi 
Algebraic geometry, DAVID R. MORRISON ; Í 
versity, and JONATHAN M. WAHL. paolo * pit Ther 
Arapura, Bruce Crauder, Brian Haroon ” Moe Sven; 
Jaffe, Sheldon Katz, Rick Miranda, D Jan tel” Rese, 
Kieran O'Grady, Mark Spivakovsky, 4? ae T im 
Geometry, physics and nonlinear PDE 2 of pts 
OLIKER and ANDREJS E. TREIBER. nien yl. me 
I. Bakelman, John K. Beem, Eugenio - sco% d; 
Choe, Dennis DeTurck, P. Ehrlich, Jose e T 
J. Firey, Michael E. Gage, Samuel I. GO RO 
Gordon, Robert Hardt, R. Howard, ; 
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hard Kawohl, Nicholas J. Korevaar, Jeffrey Lee, G. 
ae Erwin Lutwak, Robert C. McOwen, Daniel Phillips, 
Ernst A. Ruh, Friedmar Schulz, Andrejs E. Treibergs, 
c. Walter Wei, Henry C. Wente, Frederico Xavier, and 
paul C. Yang. — i 
Combinatorics, JAMES G. OXLEY, Louisiana State 
University- Safwan Akkari, Nathaniel Dean, Bradley S. 
Gubser, Hugh Hind, Bogdan Oporowski, James G. Oxley, 
M. D. Plummer, Talmage James Reid, Neil Robertson, 
di Gordon F. Royle, William Schmitt, W. D. Wallis, and 
James A. Wiseman. 

Differential geometry, WILLIAM L. PARDON, Duke 
^7 University, and MARK A. STERN. Joseph H. G. Fu, Peter 
Ku Haskell, Werner Muller, Alan M. Nadel, William Pardon, 
l.l: Sai Kee Yeung, and Fangyang Zheng. 

Abstracts for consideration for these sessions should 
ily t have been submitted by the November 21, 1989 deadline. 
Pelt This deadline was previously published in the Calendar 

Kt of AMS Meetings and Conferences and in the Invited 
chat!) Speakers and Special Sessions section of the Notices. 

hon: 

HE Contributed Papers 

m There will also be a session for contributed ten-minute 
i papers. Late papers will not be accommodated. 

ukhe 3 : 

ing Registration 


Bern 
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Chí The meeting registration desk will be located on the 
second floor (street level) of the Center for Continuing 
gil! Education located on the square in downtown Fayet- 
s," teville at the corner of East Avenue and Center Street. 
[i,k The meeting registration desk will be open from 8:00 
tw a.m. to 5:00 p.m. on Friday, March 23, and from 8:00 
Zim. to noon on Saturday, March 24. 
E The registration fees are $30 for members of the AMS 
nsf Or SIAM, $45 for nonmembers, and $10 for students 
ost ênd unemployed mathematicians. 


ks 

i | Petition Table 

bt! m 

a jee table will be set up in the registration area. 

vet ep nal information about petition tables can be 

oin the a a box in the Louisville meeting announcement 
| Ctober 1989 issue of Notices. 

Les 

fi David II Report 

pit There win 


Mo" Evening ee à special presentation and discussion E 
Tod Research ‘IS p.m. concerning the upcoming Nation 
f umma Council David II Report. A written executive 
val This pe” Of David II will be available to participants. 
is major Ort is to be issued this spring and es 
gs foc Pact on all mathematics departments. The 

( discuss; € On becoming familiar with the report and 
j 8 its use in our work. 


Accommodations 


A block of rooms is being held in the Fayetteville Hilton 
adjacent to the Center for Continuing Education. Rates 
of $49 for a single room and $56 for a double room 
will be offered to participants making reservations no 
later than March 8, 1990. After that date the rates listed 
below will apply. Participants should make their own 
reservations directly with the Hilton and with the hotels 
listed below and identify themselves as participants of 
the AMS meeting in order to obtain the rates listed. 
All rates are subject to a nine percent tax. Distances 
given below are driving distances measured from the 
Center for Continuing Education. The AMS is not 
responsible for rate changes or accommodations offered 
by hotels/motels. 


Fayetteville Hilton 
70 North East Street, Fayetteville, AR 72701 
Telephone: 501-442-5555 or 800-445-8667 


Single $58 Double $69 
Above rates for reservations made after March 8, 
1990. 


Mountain Inn (one block) 
21 South College (Hwy. 471), Fayetteville, AR 72701 
Telephone: 501-521-1000 or 800-336-7133 


Single $27 Double $29 


Best Western Motel (two-and-one-half miles) 
1000 Hwy 71, Fayetteville, AR 72701 
Telephone: 501-442-3041 or 800-528-1234 


Single $35 Double $39 


Motel 6 (three miles) 
2980 North College, Fayetteville, AR 72701 
Telephone: 317-741-7777 


Single $19.95 Double $25.95 


Park Inn (two-and-one-half miles) 
1255 Shiloh Drive, Fayetteville, AR 72701 
Telephone: 501-521-1166 or 800-437-7275 


Single $44 Double $46 


Food Service 


There are a number of restaurants on the square and in 
the downtown area. Complete listings will be available 
at the meeting registration desk. 


Travel 


Fayetteville is served by commuter lines for several major 
airlines as follows: American Eagle, connecting in Dal- 
las, Texas; Braniff Airlines, connecting in Kansas City, 
Kansas; Delta Connection, connecting in Dallas, Texas; 
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Northwest Airlink, connecting in Memphis, Tennessee; Fayetteville Airport is approximately four Miles f, 
and Trans World Express, connecting in St. Louis, center of town. Ton 
Missouri. The Best Western Inn, Fayetteville Hilton, 

and Mountain Inn have complimentary van service to Weather ) 


and from the airport. Taxi service is also available. The The yedier in late March-is usually eae 


occasionally rainy. Ughi 
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Program of the Sessions 


a ne nonan 


m: 


The time limit for each contributed paper in the sessions is ten ! 


ntr j minutes. In the special i ime limit vari 
ssion to session and within sessions. To maintain the Schedule, time limits ifs strict APRI E TON 


Abstracts of papers presented in the sessions at this meeting will be found in th i 
| r ! e March 1990 issue of Ab 
hi presented to the American Mathematical Society, ordered according to the numbers in parentheses A fi ice f 
below. : ^ | 
Í 
{ 
| 


se 


For papers with more than one author, an asterisk follows the name of the author who plans to present the paper at the 
meeting. 


10:00 a.m. Sets lying over the sphere in C?. Preliminary report. 


Friday, March 23 (8) John Wermer, Brown University (856-32-79) | 


and Some Applications, | 


Special Session on Banach Algebras, | Special Session on Phase-type Distributions | 
| 


) 8:00 a.m.-10:55 a.m. Room 411, Center for 
f Continuing Education 8:00 a.m.-10:30 a.m. Room 107, Center for 
8:00 a.m. Spectral theory in F-algebras with applications to CODD | 
(1) Laplace transforms. 8:00 a.m. New results on the síngle server queue with a batch | 
Bruce Barnes, University of Oregon (856-46-75) (9) Markovian arrival process. | 
] 


8:30 a.m. A characterization of operator algebras and David M. Lucantoni, AT&T Bell Laboratories, 
(2) applications. Holmdel, New Jersey (856-90-24) (Sponsored by Itrel 


David P. Blecher, University of Houston, Houston E. Monroe) 


(856-46-82) 8:40 a.m. Phase-type representation of waiting times. 
9:00 a.m. Standard homomorphisms and regulated weights on (10) Soren Asmussen, Chalmers Institute of Technology, 
(3) weighted convolution algebras. Sweden (856-90-26) (Sponsored by itrel E. Monroe) 
F. Ghahramani*, J. P. McClure, University of 9:30 a.m. Phase-distribution selection methods: Recent 


(11) developments. 
Mary A. Johnson, University of Arizona (856-90-25) 


(Sponsored by Itrel E. Monroe) 
10:00 a.m. Implementation of matrix analytic methods for phase 


Manitoba, and S. Grabiner, Pomona College 
(856-46-10) 
9:30 a.m. Convergent sequences and standard ideals in 


(4) weighted convolution algebras. Preliminary report. ; UAR s 
\ Sandy Grabiner, Pomona College (856-46-11) (12) type queues using uniformization techniques. 
10:00 a.m. Informal Discussion V. Ramaswami, Bell Communications Research, 
Morristown, New Jersey (856-90-21) (Sponsored by 
Me oo 0 0 00 DR Ei i eee Itrel E. Monroe) 
Special Session on Complex Function “gee 7 pole m RC M 
Theory of One and Several Variables, | Special Session on Geometry, 
Physics and Nonlinear PDE's, | 
8:00 a.m.-10:30 a.m. Room 402, Center for SS LUCK 
Continuing Education 8:00 a.m.-10:50 a.m. Room 204, Center for 


8: " . 1 
00 a.m. Removable singularities for L'CR functions. Continuing Education 


8 puclminary repon 8:00 a.m. Maximum principles and applications. Preliminary 
John T. Anderson*, College of the Holy Cross, and : (13) report. 
Joseph A. Cima, University of North Carolina, Chapel 1. Bakelman, Texas A &M University, College Station | 
B40 am 1 (856-32-115) (856-35-72) | 
m Some results related to Landau's covering theorem. 8:35 am. A survey of some unusu al harmonic maps from the 
' (6) Albert Baernstein, Il, Washington University (14) 3-ball to the 2-sphere. Preliminary report. 
9:29 (856-30-40) Robert Hardt, Rice University (856-49-67) 
© Some open problems in one and several complex 9:10a.m. Spherical minimal immersions of spherical space 
U TES: (15) forms. Preliminary report. 
Roger W. Barnard, Texas Tech University Dennis DeTurck, University of Pennsylvania 
(856-30-84) (856-53-77) 
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9:45 a.m. The changing geometry of isospectral manifolds. 
(16) Dennis DeTurck, Herman Gluck, University of 
Pennsylvania, Carolyn Gordon* and David Webb, 
Washington University (856-53-30) 


10:20 a.m. On the index of the Costa-Hoffan-Meeks minimal 


(23) 


11:00 a.m.- noon 


Invited Address 


Room 107, Ce 


A nt 
Continuing Eg uL: 


UCajr, 
Phase-type distributions: Basic properties. 
Marcel F. Neuts, University of Arizona (856-90-16; 
(Sponsored by Itrel E. Monroe) j 


(17) surface. Preliminary report. 
Peter Li, University of Arizona, Luen-Fai Tam, The 
Chinese University of Hong Kong, Hong Kong, Frank 
Stenger and Andrejs E. Treibergs*, University of 
Utah (856-53-52) 


(24) 


ooo u O S 


Special Session on Combinatorics, | 


e E Áo 


1:00 p.m.-2:00 p.m. 


Invited Address 


Room 204, Center for Continui 
Educaii: 


Selected nonlinear problems in geometry. 
Vladimir I. Oliker, Emory University (856-53-50) 


8:00 a.m.-9:50 a.m. Room 405, Center for Continuing 


Education 


Special Session on Banach Algebras, II 


r 
£ 


8:00a.m. Finite descriptions of tree ideals. Preliminary report. 
(18) Neil Robertson*, Ohio State University, Columbus, P. 
D. Seymour, Bell Communication Research, and 
Robin Thomas, Georgia Institute of Technology 
(856-05-125) 
8:40 a.m. An included minor result for 3-connected graphs. 
(19) Preliminary report. 
Bogdan Oporowski* and James Oxley, Louisiana 
State University, Baton Rouge (856-05-32) 
9:20a.m. A characterization of the planar graphs with no 
(20) 6-wheel minor. Preliminary report. 


Bradley S. Gubser, Louisiana State University, Baton 
Rouge (856-05-98) 


2:10 p.m. 
(25) 


2:40 p.m. 
(26) 


3:10 p.m. 
(27) 


3:40 p.m. 


2:10 p.m.-4:35 p.m. 


3 
Room 411, Center for Continui 
Educati: 


fees 


Multipliers of weighted L? spaces. 

Peter A. Detre, Southwest Missouri State University 
(856-47-36) 

Compact endomorphisms of Banach algebras. 
Herbert Kamowitz, University of Massachusetts, 
Boston (856-46-112) 

Semi-simple Banach algebras and 
super-decomposable operators. Preliminary report 
Michael M. Neumann, Mississippi State University 
(856-47-128) 

Informal Discussion 


Session on Banach Lattices 
and Theory of Determinates 


9:00 a.m.-9:30 a.m. Room 406, Center for Continuing 


Education 
9:00 a.m. Sums of homomorphisms into Dedekind complete 
(21) Banach lattices. 


David C. Carothers*, Hope College, and William A. 


Feldman, University of Arkansas, Fayetteville 
(856-47-127) 


2:10 p.m. 
(28) 


9:20 a.m. The value of certain determinants with elements +1. 
(22) Preliminary report. 2:50 p.m. 
Dale Woods* and D. J. Boyce, Central State (29) 


University (856-15-100) 


3:30 p.m. 
(30) 


Special Session on Semigroups In 
Geometry and Analysis, ! 
2:10 p.m.-6:00 p.m. 
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: a 
The duality between subsemigroups of Lie gro 
monotone functions. hule e 
Karl-Hermann Neeb, Technische Hochse™ s oo 
Darmstadt, Federal Republic of Germany 
(Sponsored by Karl H. Hofmann) 


S je grouP® 
On the geometry of subsemigroups of ae denkt” 
Wolfgang A. F. Ruppert, Universität Darmsted 
Austria and Technische Hochschule 02) 
Federal Republic of Germany (856- 


(Sponsored by Karl H. Hofmann) 
On the set of compact subgroups ° " 
group. parms 
Christian Terp, Technische Hochsch 
Federal Republic of Germany (896 
(Sponsored by Karl H. Hofmann) 


fa locally 


^N 
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4:10 p.m. On topological semigroups of conal curves and 


(31) connecting homotopy. 
Wolfgang Weiss, Technische Hochschule Darmstadt, 


Tiy Federal Republic of Germany (856-22-08) 
liy (Sponsored by Karl H. Hofmann) 

4:50 p.m. Causality and homothetic maps on space-time. 
j (32) Paul Ehrlich, University of Florida (856-53-15) 
j 5:30 p.m. Applications of differentiable semigroups in operator 

(33) theory. 
J. P. Holmes, Auburn University, Auburn (856-20-39) 

— 
3 Special Session on Complex Function 
un Theory of One and Several Variables, II 


aliy ee TT 
2:10 p.m.-4:00 p.m. Room 402, Center for Continuing 
Education 


2:10 p.m. Robin functions and energy functionals of multiply 
(34) connected domains. 

s P. L. Duren*, University of Michigan, Ann Arbor, and 

/ M. M. Schiffer, Stanford University (856-30-65) 

nun 2:50 p.m. Schwarzian derivatives and zeros of solutions of 

ati (35) second order linear differential equations. 

A. Hinkkanen*, University of Texas, Austin, and John 

Rossi, Virginia Polytechnic Institute and State 


rsity 
4 University (856-30-92) 
3:30 p.m. Harmonic analysis on domains. 
(36) Steven G. Krantz, Washington University (856-42-27) 
x Special Session on Phase-type Distributions 
iy and Some Applications, II 
2:10 p.m.-5:10 p.m. Room 107, Center for Continuing 
Education 
e 210 i 
i “0 p.m. Phase-type distributions: Use in queuing models. 
(37) Marcel F. Neuts, University of Arizona (856-90-17) 
(Sponsored by Itrel E. Monroe) 
„a 3:10 5 
. "'* P-m. A finite capacity polling system with non-exhaustive 
ii^ (38) service and non-renewal input. 
cat C. Blondia, Philips Research Laboratory, Belgium 
" 3 (856-90-47) (Sponsored by Itrel E. Monroe) 
E 50 p.m. ML estimation of the parameters of a PH-distribution 
(39) in triangular canonical form. 
oot Andrea Bobbio* and Aldo Cumani, Istituto 
Elettrotecnico Nazionale Galileo Ferraris, Italy 
430 (856-90-48) (Sponsored by Itrel E. Monroe) 
wll *"P-m. Informal Discussion 
t 
y 
ju 
p. 
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2:10 p.m.-7:20 p.m. 


2:10 p.m. 
(40) 


2:45 p.m. 
(41) 


3:20 p.m. 
(42) 


3:55 p.m. 
(43) 
4:30 p.m. 
(44) 


5:05 p.m. 
(45) 


Special Session on Geometry, 


Physics and Nonlinear PDE's, II 


Room 204, Center for Continuing 
Education 


Null directions and curvature. Preliminary report. 
John K. Beem*, University of Missouri, Columbia, 
and Phillip E. Parker, Wichita State University 
(856-53-53) 

Index, vísion number and stability of complete minimal 
surfaces. Preliminary report. 

Jaigyoung Choe, Rice University (856-53-56) 
(Sponsored by Andrejs E. Treibergs) 

Causal and geodesic behavior of gravitational plane 
waves. 

P. Ehrlich*, G. Emch, University of Florida, and G. 
Galloway, University of Miami (856-53-13) 

Worn stones - a second look. Preliminary report. 
Wm. J. Firey, Oregon State University (856-52-45) 
Contact Riemannian three-manifolds. Preliminary 
report. 

Samuel |. Goldberg, University of Illinois, 
Urbana-Champaign (856-53-71) 

The inhomogeneous extremal metric problem for 
closed surfaces. 

Eugenio Calabi, University of Pennsylvania 
(856-53-68) 

Almost umbilic submanifolds. Preliminary report. 

R. Howard, University of South Carolina, Columbia 
(856-53-58) 

Domains in Riemannian manifolds and inverse spectral 
geometry. 

Harold Donnelly and Jeffrey Lee*, Purdue University, 
West Lafayette (856-53-55) 

On the size of the blowup set for a quasilinear 
parabolic equation. 

Michael E. Gage, University of Rochester 
(856-35-54) 


MM 


Special Session on Combinatorics, Il 


2:10 p.m. 
(49) 


2:50 p.m. 
(50) 


3:30 p.m. 
(51) 


desde ai olm NUMMUS 
2:10 p.m.-4:00 p.m. 


Room 405, Center for Continuing 
Education 


Bounds for rectilinear crossing numbers. 

Daniel Bienstock and Nathaniel Dean*, Bellcore, 
Morristown, New Jersey (856-05-44) 

Generalized total colorings. 

Hugh Hind, University of Southern Mississippi 
(856-05-126) 

Coclosure operators and chromatic polynomials. 
Nigel Ray, University of Manchester, England, and 
William Schmitt*, Memphis State University 
(856-05-34) 
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Friday, March 23  (cont'd) Saturday, March 24 
i 
E T 
Special Session on Differential Geometry, I Special Session on Banach Algebras, i, 
inui 8:00 a.m.-10:30 a.m. Room 411 
: _4: Center for Continuin n6 : 
2:10 p.m.-4:20 p.m. Room 404, Center for 4 EE Conti a 1 


8:00 a.m. Remarks on the approximation property, 
(61) P. G. Casazza and N. J. Kalton*, University or 
Missouri, Columbia (856-46-38) 
8:40 a.m. The second conjugate algebra of L(G) of a locally 
(62) compact group. 
Anthony To-Ming Lau, University of Alberta 


2:10 p.m. (—1/4)-pinched Riemannian metrics on compact 
(52) Kaehler manifolds. 
Fangyang Zheng, Massachusetts Institute of 
Technology (856-53-120) 
2:55 p.m. L5-8-cohomology of projective varieties. 
(53) William Pardon* and Mark Stern, Duke University 


(856-58-118) 


(856-43-102) F 


d - " 9:20 a.m. Spectral algebras. 
i 3:40 p.m. Káhler-Einstein metrics of positive scalar curvature. 3 
1 (54) Alan M. Nadel, Massachusetts Institute of (63) Theodore W. Palmer, University of Oregon 
| Technology (856-32-86) (856-46-91) a | 
10:00 a.m. Decompositions of commutative Banach algebras a 
(64) semi-direct products and other structure results, — | 


2:10 p.m. 
(55) 


Special Session on Singular Integral 
Operators and Related Areas, | 


2:10 p.m.-6:00 p.m. 


Continuity properties of pseudodifferential operators 
and other operators with singular kernels. 

Rodolfo H. Torres, Washington University 
(856-35-89) 


Cristian E. Gutiérrez*, Temple University, 
Philadelphia, and Wilfredo O. Urbina, Universidad 
Central de Venezuela, Caracas (856-42-1 13) 


Room 403, Center for Continuing 
Education 


Special Session on Semigroups in 


8:00 a.m.-10:30 a.m. 


2:50 p.m. Weighted inequalities for averaging operators. -- jons onthe 

(56) Kenneth F. Andersen, University of Alberta 8:00a.m. Positive definite and negative definite function 
(856-42-63) (65) Heisenberg group. : (856474 

3:30 p.m. Oscillatory integrals with polynomial phase. Palle E. T. Jorgensen, University of cue ort 

(7) Preliminary report. 8:40 a.m. On the semigroup (exp iW)G. Preliminary rt 

Dan Oberlin, Florida State University (856-42-64) (66) Norbert Dérr, Technische Hoen enua a V 
i 856-22- 
PS CONTE Sr E: x Federal Republic of Germany ( 

a ae ipproximation problem for 0°. Preliminary (Sponsored by Karl H. Hofmann) E i 
James L. Wang, University of Alabama, Tuscaloosa siio Cuw. GIESSUECIED ei Lo Tue Prel Dam 
(856-30-80) (67) Anselm Eggert, Technische Horo 

4:50 p.m. Projection theorems for estimating harmonic measure. federal Republic of Sees 
(59) Peter M. Knopf, Pace University (856-32-123) (Sponsored Sats hel Igebras in real Lé 
5:30 p.m. Estimates for the maximal operator of the LOC c Classification of Wie 2 300 to appeal ., 
(60) Ornstein-Uhlenbeck semigroup. Preliminary report. (oa Bele bresaGeomea ee pare 


Preliminary report. / 
Marc P. Thomas, California State University, 
Bakersfield (856-46-09) 


Geometry and Analysis, Il 


Room 409, Center 
Continuing Educate 


Karl H. Hofmann, Technische Hee 
Federal Republic of Germany (856-22 


a 5 E: neon 
Special Session on Complex Function T 


of One and Several Variables, 


i 
ente! f 
Room 402, © aul 


8:00 a.m.-10: .m. : 
0 a.m.-10:30 a.m Continuing 


; jc in 
8:00 a.m. The minimum points of the hyperbolic UL 
(69) domains. 
Marius Overholt, University of Ten 
(856-30-103) 


0 
nessee: Kn 
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Special Session on Combinatorics, Ill 


Calderon Toeplitz operators. Preliminary report. 
Krzysztof Nowak and Richard Rochberg*, 
washington University (856-46-101) 


Eus 9:20 a.m. Polynomial hulls and analytic motions. 
: (71) Zbigniew Slodkowski, University of Illinois, Chicago 
~ (856-32-85) (Sponsored by Dima Khavinson) 
arf 10:00 a.m. Equivalence of regularity for the Bergman projection 
(72) and the d-Neumann operator. 
Harold P. Boas and Emil J. Straube*, Texas A&M 
University, College Station (856-32-94) 


8:40 a.m. 
(70) 


8:00 a.m.-9:50 a.m. Room 405, Center for Continuing 
Education 


8:00 a.m. Matchings in regular graphs. 
(82) M. D. Plummer, Vanderbilt University (856-05-62) 
8:40 a.m. The maximum value of the principal eigenvalue of a 
(83) planar graph. Preliminary report. 
B. N. Boots, Wilfrid Laurier University, and Gordon F. 
Royle*, Vanderbilt University (856-05-88) 
9:20 a.m. On quasi-threshold graphs. 
(84) W. D. Wallis, Southern Illinois University, Carbondale 
(856-05-42) 


]poce—— Eee 
lj Special Session on Phase-type Distributions 


and Some Applications, III 


8:00 a.m.-10:50 a.m. Room 107, Center for 
Continuing Education 


Special Session on Singular Integral 
Operators and Related Areas, II 


8:00 a.m. Observable and unobservable aspects of Markov 


Xj (73) models. 
j Colm O'Cinneide, Louisiana State University, Baton 8:00 a.m.-10:30 a.m. Room 403, Center for 
/ Rouge (856-90-23) (Sponsored by Itrel E. Monroe) Continuing Education 


8:40 a.m. On multivariate phase type distributions. 
(74) Ushio Sumita, University of Rochester (856-90-22) 
(Sponsored by Itrel E. Monroe) 
= 9:20 a.m. Computer solution of stochastic models. 
(75) Kishor Trivedi, Duke University (856-90-20) 
(Sponsored by Itrel E. Monroe) 
— 10:00 a.m. Phase-type distributions: In the construction of point 
(76) processes. 
Marcel F. Neuts, University of Arizona (856-90-18) 
(Sponsored by Itrel E. Monroe) 


ice 
Special Session on Geometry, 
Physics and Nonlinear PDE's, III 


8:00 a.m. Bounded point evaluations. Preliminary report. 
(85) Tavan T. Trent, University of Alabama, Tuscaloosa 
(856-47-81) 
8:40 a.m. Cauchy integrals on terrible curves. 
(86) J. Michael Wilson, University of Vermont (856-42-74) 
9:20 a.m. Littlewood-Paley theory on spaces of homogenous 
(87) type. 
Bjórn Jawerth, University of South Carolina, 
Columbia (856-46-121) 
10:00 a.m. Singular integral operators and Hardy spaces, 
(88) John Gilbert, University of Texas, Austin (856-42-46) 
(Sponsored by R. E. Showalter) 


Special Session on Algebraic Geometry, | 


8:00 a.m.-10:50 a.m. Room 204, Center for 
Continuing Education 


8:30 a.m.-10:50 a.m. Room 410, Center for 


8:00 a.m. Conformal deformation of metrics to constant mean Continuing Education 


(77) curvature. 
José F. Escobar, University of Chicago (856-53-31 ) 


stadt 


8:30 a.m. The Hodge decomposition for smooth quasi-projective 


(89) varieties. 
Donu Arapura, Purdue University, West Lafayette 


Lie 8:35 a.m. Riemannian metrics on fiber bundles. Preliminary 
E (78) report. (856-14-105) 
ns pied it Washington (eee = Marco 9:00 a.m. Obstructions for deformations of singularities. 
i, Citta Universitaria, Italy -93- (90) Preliminary report. 
9: / : 
10 a.m, On the structure of complete embedded constant Jan Stevens, University of Utah (856-32-97) 
ei (79) sen curvature surfaces in Euclidean space. 9:30 a.m. The Artin smoothing problem and the approximation 
0 reliminary report. 91) theorems. Preliminary report. 
9:45 Nicholas J. Korevaar, University of Utah (856-53-57) (91) Mark Spivakovsky, Harvard University (856-13-119) 
a (m Conformal deformation equation and isospectral set of 10:00 a.m. The structure of smali resolutions. Preliminary report. 
tet", ) lorma! metrics. Preliminary report. : (92) Sheldon Katz, ae State University, Pune 
a pea ung A. Chang, University of California, pim and David m Monison , Duke Unior (E9 ) 
ae and Paul C. Yang*, University of Sou 10:30 a.m. Donaldson's polynomials of surfaces in P?. 
p 10:20 a m alifornia (856-53-59) (93) Preliminary report. S 
" (81) Rotational mean curvature flow, quenching and blow Kieran O'Grady, Columbia University (856-14-95) 
y Up. 
Bernhard Kawohl, Universitát Heidelberg, Federal 
€Public of Germany (856-35-35) 
A 
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! SR buti | 
Saturday, March 24 (cont'd) and Some Applications, T dE. 5 
NM ue — 
: .—5: .m. Room 1 
Invited Address 2:10 p.m.-5:00 p oom 107, Center for Cont, | 6 
Educa 6 
11:00 a.m.- noon Room 204, Center for 2:10 p.m. A finite capacity dynamic priority queueing model. 
Continuing Education (101) phase type services. Hit 
| S. Chakravarthy, GMI Engineering and Manage 
| (94) A geometric trace formula for Hecke operators. Institute, Flint, Michigan (856-90-49) (Sponsoragr. 
i Mark A. Stern, Institute for Advanced Study Itrel E. Monroe) a" a 
| (856-58-51) 2:50 p.m. Must matrix representations of distributions be 
(102) restricted to phase type? == 
ee ee™e™NSNNONC*t‘“‘S H " A ; 
à Lester Lipsky, University of Connecticut, Storrs , 
Invited Address (856-90-108) (Sponsored by Itrel E. Monroe) ; 
o ooon = riche 
$ 3:30 p.m. The moment problem for continuous distributions, 
1:00 p.m.-2:00 p.m. Room 204, Center for Continuing (103) Preliminary report. 2: 
Education Appie van de Liefvoort, University of Missouri, 
Kansas City (856-90-109) (Sponsored by Th 
(95) Topology and geometry of isolated complex surface Kezlan) y( ) (Sp y Thomas? 2. 
singularities. Baer s : | 
Jonathan Wahl, University of North Carolina, Chapel 4:10 p.m. Phase-type distributions: Asymptotic results. j 
Hill (856-14-122) (104) Marcel F. Neuts, University of Arizona (856-90-19) 


(Sponsored by Itrel E. Monroe) 


Special Session on Semigroups in 


Geometry and Analysis, Ill Special Session on Geometry, 


Physics and Nonlinear PDE's, IV 


2:10 p.m.-5:20 p.m. Room 409, Center for Continuing 2:10 p.m.-7:20 p.m Room 204, Center for Continui; 


Education Educalit 
2:10 p.m. Product integrals in differentiable groupoids with ; ; 
(96) multiplication strongly differentiable at the identity. 2:10 p.m. On the parabolic harmonic map equation d 
Preliminary report. (105) non-compact manifolds. ILR 
Mitchell J. Anderson, University of Hawaii, Hilo G. Liao*, University of Texas, Arlington, 77 Hong 
(856-22-106) Tam, The Chinese University of Hong Kong, 
2:50 p.m. Compact uniquely divisible matrix semigroups. Song (GSS) 
(97) Dennison R. Brown and James W. Stepp*, University 2:45 p.m. Generalized convex hypersurfaces. New Yor 
of Houston, Houston (856-22-99) (106) Erwin Lutwak, Polytechnic University of N° 
3:30 p.m. The lattice of principal ideals of a linear algebraic (65652560) form 
(98) monoid. 3:20 p.m. Prescribed curvature and singularities of em 2 
Mohan S. Putcha, North Carolina State University (107) metrics on Riemann surfaces. Preliminary T p 
(856-20-87) (Sponsored by Jimmie D. Lawson) Robert C. McOwen, Northeastern Univers! 
4:10 p.m. Infinitesimal bisimple bases and transitive (656235751) from 
(99) representations of inverse semigroups. Preliminary. 3:55 p.m. A priori estimates for a class of P robe 
report. (108) nonlinear elasticity. Preliminary report. st Lafoy* 
Boris M. Schein, University of Arkansas, Fayetteville Patricia Bauman, Purdue University, WS, ingi 
i (856-20-107) Nicholas Owen, University of Bath, Unite 
j 4:50 p.m. Multiplicative semigroups of infinite dimensional and Daniel Phillips*, Purdue DE 
(100) matrices. Preliminary report. Lafayette (856-35-28) ifolds- 
Arunava Mukherjea, University of South Florida 4:30 p.m. The local structure of Riemannian man! g 
| (856-15-73) | (109) Preliminary report. 


| ca ol ase 
| Patrick Ghanaat, Swiss Federal Institute tl 
Technology, Switzerland, Maung Min tate une 
University, and Ernst A. Ruh*, Ohio 
| Columbus (856-53-37) faces 
a 5:05 p.m. Darboux mappings and locally convex $ 
i (110) Preliminary report. (se 25 
a Friedmar Schulz, University of ow? 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


xS 
Digitized by By em of the Sessions 
EY EU ae 
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5:40 Pa geometric applications. 3:1 3 P Cremona transformations and syzygies. 
( S. Walter Wei, University of Oklahoma (856-53-69) Sr Diae eee Bees State University, Stillwater, 
~ ulek and Frank Schreyer, Universitaet 
6:15 p.m. Surfaces of constant mean curvature of Enneper type. Bayreuth, Federal Republic of Germany (856-1 4-96) 
(112) Henry C. wente: University S Toledo (856-53-76) 3:45 p.m. Hilbert functions of points in good position in P? 
6:50 p.m. A geometric estimate for the index of an umbilic on a (121) Brian Harbourne, University of Nebraska, Lincoln 
" (113) smooth d f T (856-14-110) 
i i avier, University of Not : , 
Peu y otre Dame 4:15 p.m. On set-theoretic complete intersections in complex 
Yer: ( (122) projective Space. 
l David B. Jaffe, University of Nebraska, Lincoln 
2 . e bi : (856-14-66) 
Special Session on Com inatorics, IV 4:45 p.m. Some recent results on the Gaussian map for curves. 
(123) Preliminary report. 
2:10 p.m.-4:40 p.m. Room 405, Center for Continuing Rick Miranda, Colorado State University 
Education (856-14-116) 
2:10 p.m. On integrity of matroids. Preliminary report. — 
(114) Safwan Akkari, Indiana University-Purdue University, Special Session on Differential Geometry, Il 
Fort Wayne (856-05-43) 
3 2:50 p.m. The binary matroids having an element in even D 
190 p.m. y ile y 2:15 p.m.-5:10 p.m. Room 404, Center for Continuing 
(115) 4-wheel minor. Preliminary report. ; 
| ‘ eee LA E Education 
Í Talmage James Reid, University of Mississippi 
i) (856-05-111) 2:15 p.m. Index theory on homogeneous spaces. 
(124) Jeffrey Fox, University of Colorado, Boulder, and 


3:30 p.m. On minors avoiding elements in matroids. 
(116) James G. Oxley, Louisiana State University, Baton 
Rouge (856-05-83) 
4:10 p.m. On the intersection rank of strongly regular graphs. 
(117) James A. Wiseman, Southern Illinois University, 
Carbondale (856-05-124) (Sponsored by Walter D. 
inui Wallis) 


Peter Haskell*, Virginia Polytechnic Instítute and 
State University (856-46-41) 
3:00 p.m. Curvature measures of subanalytic sets. 
(125) Joseph H. G. Fu, Indiana University, Bloomington 
(856-32-29) 
3:45 p.m. Some aspects of analysis on locally symmetric spaces 
(126) of finite volume. 


[i 
E eee Werner Muller, Institute for Advanced Study 
Special Session on Algebraic Geometry, II (856-53-114) (Sponsored by Mark A. Stern) 
4:30 p.m. Results of integrality of characteristic numbers. 
f: (127) Sai Kee Yeung, Massachusetts Institute of 


2:15 p.m.-5:05 p.m. Room 410, Center for Continuing 


: Technology (856-53-117) 
Education 


Joseph A. Cima 
Associate Secretary 
Chapel Hill, North Carolina 


2:15 p.m. Orbits of the action of PGL(3) on spaces of plane 
(118) curves. 
Paolo Aluffi, Oklahoma State University, Stillwater 
(856-14-104) 
2:45 p.m. Birational mappings between hypersurfaces of degree 
(119) M in pM. 
Bruce Crauder, Oklahoma State University, Stillwater 
(856-14-93) 
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x Akkari, S., 114 
x Aluffi, P., 118 
x Andersen, K. F., 56 
x Anderson, J. T., 5 
x Anderson, M. J., 96 
x Arapura, D., 89 
x Asmussen, S., 10 
x Baernstein, A., II, 6 
x Bakelman, I., 13 
x Barnard, R. W., 7 
x Barnes, B., 1 
x Beem, J. K., 40 
x Blecher, D. P., 2 
x Blondia, C., 38 
x Bobbio, A., 39 
x Calabi, E., 45 
Carothers, D. C., 21 


* Chakravarthy, S., 101 


«Choe, J., 41 

x Crauder, B., 119 
x Dorr, N., 66 

x DeTurck, D., 15 
x Dean, N., 49 

x Detre, P. A., 25 
x Duren, P. L., 34 
x Eggert, A., 67 

x Ehrlich, P., 32, 42 
x Escobar, J. F., 77 
x Firey, W. J., 43 

x Fu, J. H., 125 

x Gage, M. E., 48 


Numbers following the names indicate the spea 
e AMS Invited Lecturer 


x Ghahramani, F., 3 
x Gilbert, J., 88 

x Goldberg, S. I., 44 
x Gordon, C., 16 

x Grabiner, S., 4 

x Gubser, B. S., 20 

x Gutiérrez, C. E., 60 
x Harbourne, B., 121 
x Hardt, R., 14 

x Haskell, P., 124 

x Hind, H., 50 

x Hinkkanen, A., 35 
x Hofmann, K. H., 68 
x Holmes, J. P., 33 

x Howard, R., 46 

x Jaffe, D. B., 122 

x Jawerth, B., 87 

x Jensen, G. R., 78 

* Johnson, M. A., 11 
* Jorgensen, P. E., 65 
x Kalton, N. J., 61 

x Kamowitz, H., 26 
x Katz, S., 120 

x Kawohl, B., 81 

x Knopf, P. M., 59 

* Korevaar, N. J., 79 
* Krantz, S. G., 36 

x Lau, A. T., 62 

* Lee, J., 47 

* Liao, G., 105 

x van de Liefvoort, A., 103 


Presenters of Papers 


kers’ positions on the program. 
x AMS Special Session Speaker 


x Lipsky, L., 102 

x Lucantoni, D. M., 9 
x Lutwak, E., 106 

x McOwen, R. C., 107 
x Miranda, R., 123 

x Morrison, D. R., 92 
x Mukherjea, A., 100 
x Muller, W., 126 

x Nadel, A. M., 54 

x Neeb, K.-H., 28 

x Neumann, M. M., 27 
x Neuts, M. F., 37, 76, 104 
e Neuts, M. F., 23 

x O'Cinneide, C., 73 
x O'Grady, K., 93 

* Oberlin, D., 57 

e Oliker, V. I., 24 

x Oporowski, B., 19 

x Overholt, M., 69 

x Oxley, J. G., 116 

x Palmer, T. W., 63 

x Pardon, W., 53 

x Phillips, D., 108 

x Plummer, M. D., 82 
x Putcha, M. S., 98 

* Ramaswami, V., 12 
* Reid, T. J., 115 

x Robertson, N., 18 

x Rochberg, R., 70 

* Royle, G. F., 83 

* Ruh, E. A., 109 
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* Ruppert, W. A., 29 
* Schein, B. M., 99 
* Schmitt, W., 51 

* Schulz, F., 110 

* Slodkowski, Z., 71 
x Spivakovsky, M., 91 
x Stepp, J. W., 97 

e Stern, M. A., 94 

x Stevens, J., 90 

* Straube, E. J., 72 
x Sumita, U., 74 

x Terp, C., 30 

x Thomas, M. P., 64 
x Torres, R. H., 55 
x Treibergs, A. E., 17 
x Trent, T. T., 85 

x Trivedi, K., 75 

e Wahl, J., 95 

x Wallis, W. D., 84 
x Wang, J. L., 58 


x Weiss, W., 3! 

» Wente, H. C, 12 

x Wermer, J., 8 

x Wilson, J. M» 86 

x Wiseman, J. A» 111 
Woods, D., 22 

x Xavier, F., 

x Yang, P. C., 80 

+ Yeung, S. Ko l 

x Zheng, F» 5 
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Second Announcement 


The eight-hundred-and-fifty-seventh meeting of the 
American Mathematical Society will be held at the 
Pennsylvania State University in University Park, Penn- 
sylvania, on Saturday, April 7, and Sunday, April 8, 
1990. This meeting will be held in conjunction with a 
meeting of the Association for Symbolic Logic (ASL). 

) 


Invited Addresses 


By invitation of the Eastern Section Program Commit- 
tee, there will be four invited one-hour addresses. The 
Speakers, their affiliations, the titles of their talks where 
available, and the scheduled times of presentation are: 

ROBERT T. GLassEY, Indiana University, Collisionless 
plasmas and the Vlasov-Maxwell equations, 11:00 a.m. 
Sunday. 

KARSTEN Grove, University of Maryland, College 
Park, Geometry and topology of manifolds curved from 
below, 1:30 p.m. Sunday. 

3 C EDwIN JONES, State University of New York 
b, ony Brook, Topological rigidity for manifolds of 

-Positive curvature, 11:00 a.m. Saturday. 

a PANG Tian, Princeton University, Einstein metrics 
&ebraic manifolds, 1:30 p.m. Saturday. 


Special Sessions 


By invites: 

eci ation of the same committee, there will be four 

topics Sessions of selected twenty-minute papers. The 

Ted and the names and affiliations of the organizers, 
25 follows: 
Yo dd and quantum groups, RANEE KATHRYN 
ABER Pennsylvania State University. ; ; 

Versity, aic topology, DoNALD M. Davis, Lehigh Uni- 

E Gens : 
Jeome. 

University topology, THOMAS FARRELL, Columbia 


ece 
Topics. d E ess on Einstein manifolds and related 
Abst ; 
fave a for consideration for these sessions should 
this deag emitted by the January 4, 1990 deadline. 
3 AMS (c WAS Previously published in the Calendar 
i “etings and Conferences and in the Invited 


University Park 
Pennsylvania 
State University 
April 7-8 


Speakers and Special Sessions section of the Notices. 


Contributed Papers 


There will also be sessions for contributed ten-minute 
papers. Late papers will not be accommodated. 


Registration 


The meeting registration desk will be located in the 
lobby of the Keller Conference Center. The registration 
fees are $30 for members of the AMS or ASL, $45 
for nonmembers, and $10 for students and unemployed 
mathematicians. 


Petition Table 


A petition table will be set up in the registration area. 
Additional information about petition tables can be 
found in a box in the Louisville meeting announcement 
in the October 1989 issue of Notices. 


Activities of Other Organizations 


The Pennsylvania Prognostic Testing Conference will 
be held on Friday, April 6, from 1:30 p.m. to 4:30 
p.m. BERT K. WAITS, Ohio State University, will discuss 
the Ohio Early Mathematics Placement Testing Program. 
Joun G. HARVEY, the University of Wisconsin, Madison, 
will briefly describe prognostic testing programs in the 
United States and discuss the effects of calculators on 
mathematics testing. 

The ASL will have three invited one-hour addresses. 
The speakers are HARVEY M. FRIEDMAN, Ohio State 
University, Columbus; LEONARD LiPscHIT1Z, Purdue Uni- 
versity; and ATHANASIOS C. PHEIDAS, the University of 
Illinois at Urbana-Champaign. 

The ASL and the Society will co-sponsor a sympo- 
sium on Number theory and decidability to be moderated 
by BARRY MAZUR, Harvard University, and STEPHEN G. 
SIMPSON, Pennsylvania State University. The panelists 
will be SERGE LANG, Yale University, ANGUS MACIN- 
TYRE, Oxford University, and Lou VAN DEN DRIES, the 
University of Illinois, Urbana. 
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Social Event 


e and beer reception will be held Saturday evening, 
April 7, from 5:00 p.m. to 7:30 p.m. in the Fireside 
ee at the Nittany Lion Inn. The admisssion price is 


$5 per person. 


A win 


Accommodations 


A block of rooms has been reserved at each of the follow- 
ing hotels/motels. The American Mathematical Society 
is not responsible for rate changes or accommodations 
offered by hotels/motels. 


Nittany Lion Inn 
North Atherton Street, 
University Park, PA 16802 
Telephone: 814-231-7500 


Single $58 Double $68 


Hampton Inn 
East College Avenue, 
University Park, PA 16802 
Telephone: 814-231-1590 


Single $46 Double $50 


Sheraton/Days Inn 
South Street, 
University Park, PA 16802 
Telephone: 814-238-8454 


Single $53 Double $63 


Food Service 


The Nittany Lion Inn, adjacent to the Keller Conference 
Center, has a full service restaurant offering breakfast, 
lunch, and dinner. Complete listings will be available at 
the meeting registration desk. 


Travel 


US Air/Allegheny Commuter Airlines serve the State 
College area through the University Park Airport located 
five miles from campus. Limousine or taxi service is 
available for all flights. For reservations and information 
on US Air/Allegheny Commuter, please call 814-238- 
8414 or 800-428-4253. By bus, Trailways and Greyhound 
Lines connections are available to and from State College. 
For Trailways information please call 814-238-7362; for 
Greyhound information please call 814-237-5865. If 
traveling by car, University Park is readily accessible 
from both ends of the state via Interstate 80 (1-80). 


Parking 


Parking is available on campus for a fee of $3 per day. 


W. Wistar Comfort 
Associate Secretary 
Middletown, Connecticut 
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nt years, considerable research has focused on 
itera al or log-concave sequences that are of combinatorial 
Bones Although these two properties have simple definitions, 
diieu that a sequence is unimodal or log-concave IS often a 
ols fr task requiring refined and sophisticated mathematical 
geometry. Such areas as representation theory, algebraic 
Ty, Or classical analysis. 

The main 
Positivity 
first part 
motivatio, 
linear tra 


Purpose of this book is to show the theory of total 
Can be very useful in studying this area. In the 

9f the book, after discussing some combinatorial 
Ns, the author studies some of the fundamental ' 
Tequen anlon mations that preserve the log-concavity or Pólya 
theoretical Properties of a sequence. This part forms the 
from th al core of the work and may be read independently 
© rest. In fact, this rich and powerful theory can be 


All Prices sub 


UNIMODAL LOG-CONCAVE AND 
POLYA FREQUENCY SEQUENCES IN COMBINATORICS 


Francesco Brenti 
(Memoirs of the AMS, Number 413) 


applied to any situation in which log-concavity and unimodality 
questions arise. The second part of the book is devoted to 
applications to several combinatorial situations, yielding many 
new results and solutions to some problems that had resisted 
attack with other techniques. Both parts of the book point to 
many conjectures, open problems, and directions for further 


study. 


ji ifications: : A10 
1980 Mathematics Subject Classifications: 05A20; 05A15, 05A10, 
05C20, 06A10, 11B73, 15A04, 26C10, 30C15 
ISBN 0-8218-2476-7, LC 89-15137 
ISSN 0065-9266 
106 pages (softcover), September 1989 
Individual member e List price $17, 
Institutional member 14 
To order, please specify MEMO/413NA 


add, Ist book $5, each additional book 


be made by surface. For air delivery 


» maxi ject to change. Shipment will 
Proy;4, um $100. Prepayment required. 


Order from American Mathematical Society, P.O. Box 1571, Annex Station, 
M ence, RI 02901-1571, or call toll free 


800-321-4AMS (321-4267) in the U.S. and Canada to charge with VISA or 


SterCar d 
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Albuquerque, New Mexico 
University of New Mexico 
April 19-21 


Second Announce, mi 
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The eight-hundred-and-fifty-eighth meeting of the Amer- 
ican Mathematical Society will be held at the Sheraton 
Old Town Hotel in Albuquerque, New Mexico, on Thurs- 
day, April 19, Friday, April 20, and Saturday, April 21, 
1990. This meeting is being held in cooperation with the 
Society for Industrial and Applied Mathematics (SIAM) 
and being hosted by the University of New Mexico. 


Invited Addresses 


By invitation of the Far Western Section Program Com- 
mittee, and in cooperation with SIAM, there will be 
six invited one-hour addresses. The speakers, their af- 
filiations, and the titles of their talks where available 
are: 

DAVID CAMPBELL, Los Alamos National Laboratory, 
Solitary waves and their interactions in non-integrable 
nonlinear partial differential equations. 

PETER B. GILKEY, University of Oregon, Can one 
hear the shape of a drum? 

GUNDORPH K. KRISTIANSEN, Lund University, Recent 
developments in time-domain inverse scattering theory 
using invariant embedding techniques. 

RoBERT May, Oxford University, title to be an- 
nounced. 

ALAN NEWELL, University of Arizona, Convection 
patterns in large containers. 

Makc A. RIEFFEL, University of California, Berkeley, 
Quantum groups and operator algebras. 


Special Sessions 


By invitation of the same committee, and in cooperation 
with SIAM, there will be seven special sessions of selected 
twenty-minute papers. The topics, and the names and 
affiliations of the organizers, are as follows: 

Numerical solution of partial differential equations, 
RICHARD C. ALLEN, Sandia National Laboratory, José 
CASTILLO, San Diego State University, and STANLY 
STEINBERG, University of New Mexico. 

Geometry and topology of moduli spaces, CHARLES 


P. BovER, and BENJAMIN M. MANN, University of New 


Mexico. 

Real algebraic geometry, MICHAEL A. BUCHNER, l 
versity of New Mexico, and WoijcrEcH KucHarz l 
versity of Hawaii and University of New Mexico, 

Dynamical systems: low dimensional behavior in: outst 
tial differential equations, DAVID CAMPBELL, and lw the N 
M. Hyman, Los Alamos National Laboratory. — / 

Invariant embedding and inverse problems, Iw 
CORONES, Ames Laboratory, PAUL NELSON, Texas Al! 
and DANIEL SETH, Ames Laboratory. 

Differential geometry, HOWARD FEGAN and ALE fo 
DER P. STONE, University of New Mexico. i 

Mathematical Biology, James M. Hyman, Los Ale 
National Laboratory, W. T. KvNER, University of 
Mexico, ANN STANLEY, Los Alamos National Li 
tory, DEBORAH SULSKY, University of New Mexico,’ There 
CARLA Worsy, University of New Mexico. the re 

Abstracts for consideration for these sessions E Natio 
have been submitted by the January 4, 1990 E E tolt 
This deadline was previously published in ie ^ Es 
Speakers and Special Sessions section of the Noll : = 
Contributed Papers 


There will also be sessions for contributed 0" 4 blo 


papers. Late papers will not be accommodate? Town 
Withir 

4 Ow; 
Council nt 


apt e 
The Council of the AMS will meet at p W and g 
Thursday, April 19, 1990, in the Fireplace 

Sheraton Old Town Hotel. 


Poster Session À 


: Jl be or 
A poster session of contributed papers will | 


. «ons 
Activities of Other Organization ie 


ar will”, 
The Great Plains Operator Theory Sem 9-2! 
held at the Sheraton Old Town Hotel, 
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Registration 


£ registration desk will be located in the 
joy of the Sheraton Old Eos Hotel. The meeting 
‘tration desk will be open from 6:00 p.m. to 9:00 
regis RE Wednesday, April 18, and from 8:00 a.m. to 
P on Thursday, April 19, Friday, April 20, and 
Saturday, April 21. 
The registration fee is $45, with a special $25 fee for 
raduate students and unemployed mathematicians, and 


day fee of $25. 


i The meetin 


g 
a one 


Ne} 


Social Event 


On Friday evening, April 20, there will be a reception 
Rt and a no-host bar at the New Mexico Museum of 
Ll Natural History. During the evening participants will 
. have exclusive access to most of the exhibits at this 
ilt outstanding museum. Further information will appear in 
|i. the March issue of the Notices. 

F] 
I Petition Table 


Af 

i A petition table will be set up in the registration area. 

, Additional information about petition tables can be 
found in a box in the Louisville meeting announcement 

RU the October 1989 issue of Notices. 


of À 
Labi David II Report 


c! There will be a special presentation and discussion at 

: the Teception Friday evening concerning the upcoming 
p. National Research Council David II Report. This report 
ab I5 t0 be issued this spring and could have a major impact 
I on all Mathematics departments. The focus will be on 


“eh. $ De : Hp : 3 ees 
@* “coming familiar with the report and discussing its use 
I1 our work. 


w Accommodations 


A 
ts of rooms is being held at the Sheraton Old 
Within ae and at the Rio Grande Inn, which is 
Own rr King distance. Participants should make their 
g Sd idene. on’ directly with the hotels listed below 
ji and SIAM Y themselves as participants of the AMS 
Meeting in order to obtain the rates listed. 


h 


5 heus make reservations 45 days in advance 
á t e meeting to be assured of the quoted rates. The 
merican Mathematical Society is not responsible for 


rate changes or accommodations offered by hotels/motels 
in the following list. 


Sheraton Old Town Hotel 
800 Rio Grande Boulevard NW 
Albuquerque, NM 87104 
Telephone: 505-843-6300 or 800-237-2133 


Single or Double $53 


Rio Grande Inn 
1015 Rio Grande Boulevard NW 
Albuquerque, NM 87104 
Telephone: 505-843-9500 


Single $29 Double $32 


Travel 


The Albuquerque Airport is served by most airlines. Both 
the Sheraton Old Town Hotel and the Rio Grande Inn 
provide free airport shuttle service. The Albuquerque 
City Bus (Sun-Tran) runs from the airport through the 
downtown area at seven minutes after the hour, and at 
thirty-seven minutes after the hour. The Sun-Tran Bus 
number is #50. Participants may board the bus on the 
west side of the airport on the lower level and the fare 
is sixty cents one-way. Cab service is also available for 
approximately seven dollars one-way. 


Weather and Local Attractions 


April temperatures in Albuquerque are mild, although 
participants are advised to bring a sweater or light jacket. 
Nearby ski areas may still be open at the time of the 
meeting. Old Town, in Albuquerque, has a historic plaza, 
Museum of Art, Museum of Natural History, and many 
restaurants, shops, and galleries. Albuquerque is also 
home to the world's longest tramway, the Sandia Peak 


Tramway. 
Lance W. Small 


Associate Secretary 
La Jolla, California 
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MAA Contributed Paper Sessions at Columbus 


Tw 


The Joint Mathematics Meetings in Columbus, Ohio, will 
be held August 8 - 11 (Wednesday - Saturday), 1990. The 
first full announcement of the meeting will appear in the 
April 1990 isssue of Notices and the March/April issue 
of Focus. This early preliminary announcement of the 
Columbus meeting is made to encourage MAA members' 
participation and to provide lead-time for organizing the 
MAA sessions on contributed papers. For more detailed 
information on the MAA’s 75th anniversary celebration 
in Columbus, see Gerald Alexanderson's related article 
in January/February issue of Focus. 
Contributed papers are being accepted on several 
topics in collegiate mathematics. The topics, organizers, 
their affiliations, and the days they will meet are: 


e Liberal arts mathematics courses, SOLOMON A. GAR- 
FUNKEL, Consortium for Mathematics and its Appli- 
cations (COMAP), Friday August 11 (and possibly 
Thursday, August 10). 

This session will be devoted to the mathematical 
content and course design for liberal arts students. We 
are soliciting papers which address these themes in 
the context of long-term literacy goals as well as core 
undergraduate curriculum issues. 

e Toward equity and excellence: Efforts to increase the 
number of minorities and women in the profession, 
CAROLYN R. MAHONEY, California State University 
at San Marcos, Friday, August 11 (and possibly 
Thursday, August 10). 

Papers are welcome discussing precollege interven- 
tions, college and graduate school seminar workshops, 
and mentor programs, institutional initiatives as well as 
state and national efforts aimed at increasing participa- 
tion of underrepresented groups. 


e The interface between mathematics and opery 
research, LINN I. SENNOTT, Illinois State Uniw, 
Normal, Wednesday, August 9 (and possibly x 
day, August 10). M 
The session has two purposes: 1) to illustra: 
contributions of mathematics to the development di 
erations research via such topics as linear programm: — . 
queueing theory, etc., and 2) to acquaint mathe The Í 
cians with the application of operations research m t° adc 
Papers are solicited in either (or both) of these area For 2 
Presentations are normally limited to ten mins/ 
although selected contributors may be given up to fc 
minutes. Individuals wishing to submit papers for an 
these sessions should send the following informati: ^00€r 
the MAA Washington office at 1529 Eighteenth Str Karste 
NW, Washington, DC 20036 by May 18: 


L—Ó— 


1. Title David 

2. Intended session . Peter] 

3. A one-paragraph abstract (for distribution al’ Gund 
meeting) 

4. A one-page outline of the presentation Joseph 


Rooms where sessions of contributed pape E Micha 
held are equipped with overhead projector and E We 
Blackboards are not normally available. Pe d 
ing other equipment needs should contact T ndi 
Associate Secretary (Kenneth A. Ross, Dee 1 
Mathematics, University of Oregon, Eugene, LU poner 
as soon as possible, but in any case prior to June qo wae 
request, the following will be made availab. ssi 
ditional overhead projector/screen, 35mm i cas 
projector, 16mm film projector, or VHS V! 
recorder with one color monitor. J lis 
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ale: Invited Speakers 
tof at AMS Meetings 


a The individuals listed below have accepted invitations 
2 to address the Society at the times and places indicated. 


mo 
Teas 
nins 
We 


"For some meetings, the list of speakers is incomplete. 


f 


a University Park, PA, April 1990 
ig; Robert T. Glassey Lowell Edwin Jones 


Sig Karsten Grove Gang Tian 
Albuquerque, NM, April 1990 
David Campbell Robert May 


Peter B. Gilkey Alan Newell 
| d! Gundorph K. Kristiansen Marc A. Rieffel 
Columbus, OH, August 1990 
, sph G. Conlon John Morgan 
A Tia G. Crandall (Progress in 
^ pos im Mathematics Lecture) 
P ematics Lecture) Michael E. Taylor 


5 Saunders Mac Lane (AMS-MAA) 
i 


li Denton, TX, November 1990 
John Leucke 
Clarence W. Wilkerson 


os Organizers and Topics 
E of Special Sessions 
€ list below 


Cial Ses; 
time this 
tion b 


| Sessions 
) 


April 1990 Meeting ; : 
*eting in University Park, Pennsylvania 
Associ Eastern Section 
a Secretary: W. Wistar Comfort 
Ran D eadline for organizers: Expired 
D s eadline for consideration: Expired 


: th : 
mald M = ^ Brylinski, Classical and quantum groups 


` 73vis, Algebraic topology 


Digitized by Arya Samaj F 


ions contains all the information about Spe- 

issue meetings of the Society available at the 
Ow Of Notices went to the printer. The sec- 
the tim entitled Information for Organizers describes 
* for announcing the existence of Special 


Invited Speakers and 
Special Sessions 


Thomas Farrell, Geometric topology 
Gang Tian, Recent progress on Einstein manifolds and 
related topics 


April 1990 Meeting in Albuquerque, New Mexico 
Far Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 
Deadline for consideration: Expired. 
Richard C. Allen, José Castillo and Stanly Steinberg, 
Numerical solution of partial differential equations 
Charles P. Boyer and Benjamin M. Mann, Geometry and 
topology of moduli spaces 

Michael A. Buchner and Wojciech Kucharz, Real alge- 
braic geometry 

David Campbell and James M. Hyman, Dynamical sys- 
tems: low dimensional behavior in partial differential 
equations 

James Corones, Paul Nelson and Daniel Seth, Invariant 
embedding and inverse problems 

Howard Fegan and Alexander P. Stone, Differential 
geometry 

James M. Hyman, W. T. Kyner, Ann Stanley, Deborah 
Sulsky and Carla Wofsy, Mathematical biology 


August 1990 Meeting in Columbus, Ohio 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: April 27, 1990 
Eiichi Bannai, Thomas A. Dowling, Dijen Ray-Chaudhuri 
and Neil Robertson, Combinatorics 
Susan Jane Colley and Gary Kennedy, Algebraic geometry 
Zita M. Divis and David Terman, Dynamics of biological 
systems ee» 
S. K. Jain and S. Tariq Rizvi, Ring theory 
Richard J. Nowakowski, Combinatorial games 
Surinder K. Sehgal and Ronald Solomon, Group theory 


October 1990 Meeting in Amherst, Massachusetts 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 
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November 1990 Meeting in Denton, Texas 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: February 15, 1990 
Deadline for consideration: July 16, 1990 
Ilya Bakelman, Geometric inequalities and convex bodies 
Scott T. Chapman and Nick H. Vaughan, Commutative 
algebra 
Lisa Mantini and Roger C. Zierau, Representation theory 
of Lie groups 
Mark S. Reeder, Arithmetic groups 
Peter F. Stiller, Algebraic geometry 


January 1991 Meeting in San Francisco, California 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: April 16, 1990 
Deadline for consideration: September 19, 1990 


March 1991 Meeting in South Bend, Indiana 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: June 16, 1990 
Deadline for consideration: To be announced 


March 1991 Meeting in Tampa, Florida 
Southeastern Section 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: June 22, 1990 
Deadline for consideration: To be announced 


Information for Organizers 


Special Sessions at Annual and Summer Meetings are 
held under the supervision of the Program Committee 
for National Meetings (PCNM). They are administered 
by the Associate Secretary in charge of that meeting 
with staff assistance from the Meetings and Editorial 
Departments in the Society office in Providence. 

According to the “Rules for Special Sessions” of the 
Society, Special Sessions are selected by the PCNM from 
a list of proposed Special Sessions in essentially the same 
manner as Invited Speakers are selected. The number 
of Special Sessions at a Summer or Annual Meeting 
is limited. The algorithm that determines the number 
of Special Sessions allowed at a given meeting, while 
simple, is not repeated here, but can be found in “Rules 
for Special Sessions" on page 614 in the April 1988 issue 
of Notices. 

Each Invited Speaker is invited to generate a Spe- 
cial Session, either by personally organizing one or by 
having a Special Session organized by others. Proposals 
to organize a Special Session are sometimes requested 
either by the PCNM or by the Associate Secretary. Other 
proposals to organize a Special Session may be submitted 
to the Associate Secretary in charge of that meeting (who 


Digitized by Fyyd @ahSipenkenscamthdpeciad SESS 


is an ex-officio member of the committee 


address may be found below). These pro and y, 
in the hands of the PCNM well in advance <i My Centra 


[ 
and, in any case, at least nine (9) moni ui £a 
meeting at which the Special Session is toS Un 
order that the committee may consider all fe. he g 
for Special Sessions simultaneously. Proposal a” En 
sent to the Providence office of the Society oa (Te 
or directed to anyone other than the Associate c ^ Easter 


: OClate Sq, y, 
will have to be forwarded and may not be ta Y 
# Del 


time to be considered for acceptance. We 
It should be noted that Special Sessions mus Mic 
announced in Notices in such a timely fashion thy, ©” 
member of the Society who so wishes may subni: iu 
abstract for consideration for presentation in the $ ud 
Session before the deadline for such consideration X 
deadline is usually three (3) weeks before the De Uni 
for Abstracts for the meeting in question. Cha 
Special Sessions are very effective at Section] — 7 
by the Section Program Committee. The procesit session 
proposals for Special Sessions for Sectional Mtt months 
is handled by the Associate Secretary for the Se: cn be 
who then forwards the proposals to the Section Pre pombe 
Committee, which makes the final selection of llt; 
posals. Each Invited Speaker at a Sectional Metir 
invited to organize a Special Session. Just as for m , dia 
meetings, no Special Session at a Sectional Mettit at 
be approved so late that its announcement appear! memb 
the deadline after which members can no longer an abs 
stracts for consideration for presentation in thal F Sessio 
Session. T the sp, 
The Society reserves the right of first refusa panou 
publication of proceedings of any Special pee, Sion 
proceedings appear in the book series Conte AUR 
Mathematics. als ff mee 
More precise details concerning propos ad Hess; | 
organizing of Special Sessions may be Tm p 
*Rules for Special Sessions" or may be Gp 
any Associate Secretary. 


5 e 
Proposals for Special Sessions to th 
Associate Secretaries 

The programs of Sectional Meetings are arrange 
Secretary for the section in question: , 
Far Western Section (Pacific and Mountain) i 

Lance W. Small, Associate Secretary 

Department of Mathematics 

University of California, San Diego 

La Jolla, CA 92093 

e-mail: g.small(gmath.ams.com 

(Telephone 619— 534 — 3590) 


by the 8 
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Digltized Oy Spee a Special Sessions 


Section 
imd ; Magid, Associate Secretary 


; Roy l 
Teg aren of Mathematics 


ji " University 


dy 
My, Ce 


k Em Ok 73013 
e an, 
Ty, i g-magid@math.ams.com 


thay (Telephone 405- 


` 


tie w, Wistar Comfort, Associate Secretary 
Cle Depart ; 
"Wesleyan University 
Middletown, CT 06457 
Mug e-mail: g.comfort@math.ams.com 
thd: (Telephone 203- 347 - 9411) 


om; Southeastern Section 
y Joseph A. Cima, Associate Secretary 
0l] Department of Mathematics 
Dm: University of North Carolina, Chapel Hill 
Chapel Hill, NC 27599 - 3902 

n e-mail: g.cima(gmath.ams.com 
Uk. Telephone 919 - 962 - 1050) 
; As a general rule, members who anticipate organizing Special 
SSH Sessions at AMS meetings are advised to seek approval at least nine 
Mti months prior to the scheduled date of the meeting. No Special Sessions 
Sez can be approved too late to provide adequate advance notice to 
Pre members who wish to participate. 


the; 
eelt Information for Speakers 


a 
e A great many of the papers presented in Special Sessions 
„| t Meetings of the Society are invited papers, but any 
į member of the Society who wishes to do so may submit 
pou for consideration for presentation in a Special 
EE Provided it is received in Providence prior to 
|f E early deadline announced above and in the 
MM sion hens of the meeting at which the Special 
M that the x been scheduled. Contributors should know 
Session $ 'S a limitation in size of a single Special 
fi flea :; s that it is sometimes true that all places are 
| Session dr vitation. Papers not accepted fora Special 
e Considered as ten-minute contributed papers. 
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Abstracts of papers submitted for consideration for 
Meu at a Special Session must be received by 
NOE mca office (Editorial Department, American 
matical Society, P. O. Box 6248, Providence, RI 

2940) by the special deadline for Special Sessions, 
Which is usually three weeks earlier than the deadline for 
contributed papers for the same meeting. The Council has 
decreed that no paper, whether invited or contributed, 
may be listed in the program of a meeting of the Society 
unless an abstract of the paper has been received in 
Providence prior to the deadline. 

Electronic submission of abstracts is now available to 
those who use the TEX typesetting system. Requests to 
obtain the package of files may be sent electronically via 
the Internet to abs-request@math.ams.com. Requesting 
the files electronically will likely be the fastest and 
most convenient way, but users may also obtain the 
package on IBM or Macintosh diskettes, available free 
of charge by writing to: Electronic Abstracts, American 
Mathematical Society, Publications Division, P.O. Box 
6248, Providence, RI 02940, USA. When requesting 
the Abstracts package, users should be sure to specify 
whether they want the plain TEX, AMS-TEX, or the IATEX 
package. 


Number of Papers Presented 
Joint Authorship 
Although an individual may present only one ten-minute 
contributed paper at a meeting, any combination of joint 
authorship may be accepted, provided no individual 
speaks more than once. An author can speak by invitation 
in more than one Special Session at the same meeting. 
An individual may contribute only one abstract by 
title in any one issue of Abstracts, but joint authors 
are treated as a separate category. Thus, in addition to 
abstracts from two individual authors, one joint abstract 
by them may also be accepted for an issue. 
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The 1990 Joint Summer Research Conferences in the 
Mathematical Sciences will be held at the University of 
Massachusetts at Amherst from June 7 to July 4. It is 
anticipated that the conferences will be supported by 
grants from the National Science Foundation and other 
agencies. 

There will be six conferences in six different ar- 

eas of mathematics. The topics and organizers for the 
conferences were selected by the AMS-IMS-SIAM Com- 
mittee on Joint Summer Research Conferences in the 
Mathematical Sciences. The selections were based on 
suggestions made by the members of the committee and 
individuals submitting proposals. The committee consid- 
ered it important that the conferences represent diverse 
areas of mathematical activity, with emphasis on areas 
currently especially active and paid careful attention to 
subjects in which there is important interdisciplinary 
activity at present. 

The conferences are similiar in scientific structure to 
those held throughout the year at Oberwolfach. These 
conferences are intended to complement the Society’s 
program of annual Summer Institutes and Summer 
Seminars, which have a larger attendance and are sub- 
stantially broader in scope. The conferences are research 
conferences and are not intended to provide an entree to 
a field in which a participant has not already worked. 

It is expected that funding will be available for a lim- 
ited number of participants in each conference. Others, 
in addition to those funded, will be welcome, within the 
limitations of the facilities of the campus. In the spring 
a brochure will be mailed to all who are invited to attend 
the conferences. The brochure will include information 
on room and board rates, the residence and dining hall 

facilities, travel and local information and a housing 
form to use to request on-campus accommodations. In- 
formation on off-campus housing will also be included 
in the brochure. Participants should make their own 
housing and travel arrangements. Each participant will 
be required to pay nominal registration and social fees. 
Those interested in attending one of the confer- 
ences should send the following information to the 
Summer Research Conference Coordinator, Meetings 
epartment, American Mathematical Society, Post Of- 
ox 6248, Providence, RI 02940, through electronic 
<@MATH.AMS.COM on the Internet, or by 
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e Mat 
Joint Summer Research Conferences E 


in the Mathematical Sciences 
University of Massachusetts at Amherst, MA, June 7 to July 4, 1990 


) Con 
ing | 
conf 
Goli 


Ingr 
Greg 
FAX: 401-331-3842. ; 
Please type or print the following: Rus 
1. Title and dates of conference desired; they 
2. Full name; respt 
3. Mailing address; 
4. Telephone number and area code for ogg, Thu 
Home Prob 
5. Member of AMS, IMS, or SIAM? If AMS, y; for re 
give member code; Mici 
6. Your scientific background relevant to the topti» Co-C 
the conference; i lose 
7. Financial assistance requested; please estimate Co-C 
of travel; 
8. Indicate if interested in attending if supporti 
offered. Indicate if support is not required. ur 


Funds may also be available for foreign graduatt Inver. 
dents under the Short Term Enrichment Program Davi 
of the United States Information Agency (USIA)! Minn 
dents must meet the following eligibility requit™ 
1. must be enrolled in full-time graduate studies! 


have not been awarded STEP grants previo 1 
i RU oun 
supplying the above eight items: d. home ¢ 
student status; 3. name of institution enro 
of an official at the institution who can ve! 
financial situation. 


; is I 
The deadline for receipt of applications ig 
23, 1990. Requests for invitations will feret 
to the Organizing Committee for each CÓ select 
consideration after February 23. Applicants of 
2 UT ification g 
receive formal invitations and notifica ive P 
assistance from the AMS. Requests de 
deadline will be returned. Funds avis 
conferences are limited and individuals 0 wom, 
support from other sources should do $^ sd 10 | 
members of minority groups are €nco | 
and participate in these conferences. — 
Any questions concerning the d 
the conference should be directed to E 
member of the Organizing Committe®: reren 
The Joint Summer Research CO? 


fo 


ifie p, | 
nter : b 


3 LÀ DigitizEgipy Rasse Em Conferences xs 


atical Sciences are under the direction of the 

IMS-SIAM Committee on Joint Summer Research 

MS- nces in the Mathematical Sciences. The follow- 

gone. members chose the topics for the 1990 

ing Eanes William B. Arveson, John A. Burns, Martin 

n WEE Daniel J. Kleitman, Anthony W. Knapp, 

E i Olkin, Mary Ellen Rudin, Stephen Simpson and 
mu J. Zuckerman. 

7 ~ Descriptions of the subject matter of each of the 1990 
;onferences appeared in the October and November 
Notices, pages 1087- 1089 and 1242- 1243 respectively; 
they were accompanied by lists of members of the 
respective Organizing Committees. 


i. Thursday, June 7 to Wednesday, June 13 


Probability models and statistical analysis 
M for ranking data 
MICHAEL A. FLIGNER (The Ohio State University), 
ti) Co-Chair, 
' JosEPH S. VERDUCCI (The Ohio State University) 
MU Co-Chair 


rit 
— Thursday, June 7 to Wednesday, June 13 


utt Inverse scattering on the line 


(SE Davip SATTINGER (University of Minnesota, 
A)! Minneapolis), Chair 


Thursday, June 14 to Wednesday, June 20 


Deformation theory of algebras and quantization 
with applications to physics 


Murray H. GERSTENHABER (University of 
Pennsylvania), Co-Chair 


James D. STASHEFF (University of North Carolina at 
Chapel Hill), Co-Chair 


Thursday, June 21 to Wednesday, June 27 


Strategies for sequential search and selection 
in real time 


THOMAS S. FERGUSON (University of California, Los 
Angeles), Co-Chair 


STEPHEN M. SAMUELs (Purdue University), Co-Chair 


Thursday, June 21 to Wednesday, June 27 


Schottky Problems 
LEON EHRENPREIS (Temple University), Co-Chair 
RoBERT C. GUNNING (Princeton University), Co-Chair 


Thursday, June 28 to Wednesday, July 4 


Logic, local fields, and subanalytic sets 


LOU VAN DEN Dries (University of Illinois at 
Urbana-Champaign), Chair 


rem 

ies! 

Qu I 

t! ] 

T. UNFOLDINGS AND BIFURCATIONS OF QUASI-PERIODIC TORI 

d H. W. Broer, B. Huitema, F. Takens, and B. L. J. Braaksma 

ouo i 

yii (Memoirs of the AMS, Number 421) 

a In the theory of dynamical systems, the occurrence of equilibria and periodic motions, as wel as their general 

at Persistence and stability properties, are now fairly well understood. Researchers also have some systematic ps ght into the 
Tole of external parameters. This book aims to mimic this classical theory inthe case Sq e EMT xd bo 

gf are most familiar in the context of the conservative dynamics of classical ee but they also occur with dissipative 

d ynamics— TIE , in the onset of turbulence. i 
j S cte quasi periodic aai a eral treatment of the use of external parameters in various 


In the first part of the book, the authors present a gen i ith dissipative cases 
o eee such as integrability and transversality. The second part, dealing only with dissipative : 


Studies bifurcations when the hyperbolicity is mildly violated. Readers will appreciate the ed eee 
together a number of cases fo quasi-periodicity and the resulting improvement of accuracy. : 


a ` . 
Pplications are presented. 


contexts, 


} | : ji hange. Shipment will be made by 
: All prices subject to chang: ei 
y? i 1980 Mathematics Subject Classifications: 58, 34 oue For air delivery add, Ist book $5, each additional 
0 t ISBN 0-8218-2483-X, eon book $3, maximum $100. Prato mut Order from 
ISSN EE cS ical Society, P.O. , Annex 
188 pages (soficover), January 1990 a “Providence, RI 02901-1571, or call toll free 800-321- 


Individual member $13, List price $22. 
Institutional member $18 


To order, please specify MEMO/42INA 


4AMS (321-4267) in the U. S. and Canada to charge with 
VISA or 


Vortex dynamics and vortex methods 


The twenty-first AMS-SIAM Summer Seminar in Applied 
Mathematics will be held June 18-29, 1990, at the 
University of Washington, Seattle. The seminar will be 
sponsored jointly by the American Mathematical Society 
and the Society for Industrial and Applied Mathematics. 
It is anticipated that the seminar will be supported by 
a grant from federal agencies. The proceedings of the 
seminar will be published by the AMS in the Lectures in 
Applied Mathematics series. 

The subject of this seminar will be the study of 
vorticity-dominated fluid motion. Numerical techniques 
and their applications will be discussed (in particu- 
lar, there will be several talks about discrete vortex 
methods). Applied mathematical analysis and laboratory 
experiments will be additional lecture subjects. A com- 
bination of introductory exposition and recent research 
results will be presented in the lectures. A goal of the 
seminar is to bring together researchers with different 
viewpoints in order to suggest new approaches and to 
facilitate critical evaluations of existing techniques for 
the study of vorticity-dominated flows. 

A partial list of invited speakers includes J. BELL, 
Lawrence Livermore National Laboratories; T. BUTTKE, 
Courant Institute of Mathematical Sciences, NYU; R. 
CAFLISCH, University of California, Los Angeles; A. J. 
CHORIN, University of California, Berkeley; W. DAHM, 
University of Michigan; J. FERZIGER, Stanford Univer- 
sity; A. GHONIEM, Massachusetts Institute of Technology; 
R. GLowiNsKY, University of Houston; W. HENSHAW, 
IBM T.J. Watson Research Center; T. Hou, Courant 
Institute of Mathematical Sciences, NYU; A.K.M.F. 
Hussain, University of Houston; R. KRASNY, University 
of Michigan; H.-O. Kreiss, University of California, Los 

Angeles; A. MAJDA, Princeton University; P. MARCUS 
. University of California, Berkeley; E. MEIBURG, Brown 
University; J. NEU, University of California, Berkeley; 

ZAG, Princeton University; J. SETHIAN, Univer- 

f California, Berkeley; M. SHELLEY, University of 
0; and G. TRYGGYASON, University of Michigan. 
zing Committee consists of CHRISTOPHER 
Jniversity of California, Los Angeles, co- 
RESS, Courant Institute of Mathe- 
; GEORGES-HENRI COTTET, Uni- 
les and Ecole Polytech- 
REENGARD, IBM T.J. Watson 
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1990 Summer Seminar in Applied Mathematics 


University of Washington, Seattle, June 18-29 
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Research Center, co-chair; and ANTHONY LEONAN B 
ifornia Institute of Technology. (The 


A brochure will be available from the AMS 4 OY tl 
which will include information on accommodation 0 1 
local information. Participants will be required n Unh 
$20 registration fee and a $25 social fee. Orga 

Those interested in attending the seminar jj m. 
send the following information to the Summer Si 4 B 
Conference Coordinator, American Mathematica stom 
ety, P.O. Box 6248, Providence, RI 02940, by elttis ley; ] 
mail: BAV@MATH.AMS.COM, or by FAX: 4lli/Ange 


3842 before March 23, 1990. (co-c 
1. Full name; | It 
2. Mailing address; Pre 
3. Telephone number and area code for Of erie 


home. E-mail address (if applicable); T 
4. Member of AMS or SIAM? Include customit s 
if an AMS member; inen 
5. Anticipated arrival and departure dates; Hay) 
6. Your scientific background relevant to the E Wes 
7. Financial assistance requested (estimate o M 
travel); vas 28. TI 
8. Indicate if interested in attending if SUPP differ 
offered. Indicate if support is not require if ex, 


Participants who wish to apply for 2 WM - 
should so indicate; however, funds aval 1197 
seminar are very limited and individuals who gior th 
support from other sources should do S^ o rgitlong 
students who have completed at least one yea Were | 
school are encouraged to participate. — a had s 

Funds may also be available for foreig? e (9n co 
dents under the Short Term Enrichment FI? Usi 


mt the Us 


2 he di 
of the United States Information Agency j the 7 


5 y 
dents must meet the following eligibility Tg new 
1. must be enrolled in full-time £2 E c not rth 

US. institution of higher education; 2: @ supp s 
any U.S. government funds for academ 
not on refugee, immigrant, or tourist “evia | 
have not been awarded STEP grants P formal j the 
eligible should include the following I^, i 
supplying the above eight items: E enro 

student status; 3. name of institution verify’ 
of an official at the institution who C2? 
financial situation. 


ee 


Differential Geometry 


ARD The thirty-eighth Summer Research Institute sponsored 
by the American Mathematical Society will be devoted 
MS (io Differential Geometry and will take place at the 
tomi University of California, Los Angeles. Members of the 
l top Organizing Committee are: ROBERT BRYANT, Duke Uni- 
versity; EUGENIO CALABI, University of Pennsylvania, 
at tis, Y. CHENG, University of California, Los Angeles; 
$E H, BLAINE LAWSON, State University of New York, 
ical’ Stony Brook; H. Wu, University of California, Berke- 
elede Jey; ROBERT E. GREENE, University of California, Los 
40l:/Angeles (co-chair); and S. T. Yau, Harvard University 
(co-chair). 
It is anticipated that the institute will be partially sup- 
ported by a grant from the National Science Foundation. 
fig; Proceedings of the institute will be published in the AMS 
series Proceedings of Symposia in Pure Mathematics. 
met, This topic was selected by the 1988 AMS Commit- 
tee on Summer Institutes and Special Symposia whose 
members at the time were: STEVEN L. KLEIMAN (chair), 
i HAYNES R. MILLER, RAGHAVAN NARASIMHAN, PAUL H. 
, RABINOWITZ, THOMAS C. SPENCER, and ROBERT B. 
WARFIELD, JR.. 
oti Ar Years since the last AMS Summer Institute on 
i, br A geometry, held in 1973, have been a period 
X. piosive growth and exciting research in this subject. 
7^ Ma In retrospect, the 1973 institute both recounted 
eie accomplishments in geometry in the 1960's and early 
an fo Sand at the same time marked some new directions 
or are field. Riemannian geometry in the purest sense 
fg? ae the theory of characteristic classes in geometry 
Joying a triumphant period. The previous decade 
n the quarter-pinching Sphere Theorem results, 
is pee Open manifolds of nonnegative curvature, 
: heat kernel asymptotics in invariant theory, 


ed 
ihe p SCOVery of new invariants, and the rapid growth of 


Ji the 
ji a LOO Of foliations. The 1973 institute also heralded 
| e JUSt beginning: work on prescribed curvature, 
Wed interest in the spectrum of the Laplacian, 
“sinning of the study of complex manifolds 
Browth ^ 8 methods. These were all portents of a 
Cy the Use ed which would involve a vast increase 
x Partial 9 „Partial differential equations in geometry. 
| 1 Ometry, ifferential equations arise naturally in ge- 
E dr. ^ association of curvature tensor to metric 
Partial differentia] operator, which could be 
aS the central object of the whole subject. 


1990 Summer Research Institute 


University of California, Los Angeles, July 8-28 
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Many other operators also arise naturally, as the Euler- 
Lagrange equations for variational problems. Naturally 
arising variational problems yield the minimal subman- 
ifold equations, the equations for harmonic maps, the 
complex Monge-Ampere equation for the Ricci curva- 
ture of a Káhler manifold, and the Yang-Mills equations. 
Since the early 1970’s, significant progress has been made 
in understanding all these partial differential equations 
and many others on manifolds. In a virtually unprece- 
dented way, it has become possible to approach the 
problems of geometry by direct study of the relevant par- 
tial differential equations. The results have transformed 
the subject of differential geometry. 

Any reasonably short list of specific theorems will 
be necessarily partial, so numerous are the results, but 
some highlights will help to indicate the magnitude of 
the progress made: the solution of the Calabi Con- 
jecture on the existence of canonical Einstein-Káhler 
metrics; the related constructions of a canonical com- 
plete Einstein-Kahler metric on pseudoconvex domains 
in C”; the solution of the positive mass conjecture of rel- 
ativity; the classification of manifolds of positive scalar 
curvature; results on minimal surfaces in 3-manifolds 
which were instrumental in the proof of the Smith 
Conjecture; the use of harmonic maps to prove rigidity 
theorems for complex manifolds; the characterization 
of C" by curvature and related results on gap phe- 
nomena for Riemannian manifolds; the development of 
harmonic function theory on manifolds; the construction 
of surfaces of constant mean curvature; new results on 
differential systems; the determination of the possible 
holonomy groups; the solution of the Frankel conjecture : 
on compact Kahler manifolds of nonnegative bisectional 
curvature; the solution of the Yamabe problem; the de- 3 
formation of manifolds of positive Ricci curvature to — 
constant positive; and the existence of canonical metrics — 
on stable vector bundles. 

Special mention should be made of the : ; 
geometric results arising from Yang-Mills theory. 
Mills theory is again an example of an extremal | 
in this case in effect the minimization of the. 
integral of the curvature of a connection on ; 
pal bundle. When the bundle lies ovi 
manifold, an additional structural featur 
the Hodge star takes the curvature 2-f 
2-form, so that 2-forms can be symm 


EIC aN aat 
orm 


rane SR A TED TTE SY TENTER 
- a arene A 


tisymmetrized relative to this operation. Out of this 
rich geometric structure arises the possibility of proving 
profound differential topological results on 4-manifolds 
by geometric methods. The most spectacular of these 1s 
perhaps the existence of “exotic” (nonstandard) differen- 
tiable structures on topological R^. 

There have also been revolutionary developments 
in Riemannian geometry outside the partial differential 
equations methods. New concepts and methods involving 
the limiting behavior of metrics and the structure of the 
space of Riemannian manifolds as a whole have given 
new life to manifold geometry. Highlights include: the 
characterization of almost flat manifolds; the bounds on 
the Betti numbers of manifolds of nonnegative curva- 
ture; finiteness and convergence theorems for manifolds 
satisfying curvature bounds; and a comprehensive theory 
of manifolds of negative curvature. 

The general intention for the 1990 Summer Insti- 
tute is to cover not only developments in differential 

geometry itself, but also related topics in other parts 
of mathematics and in physics. The planned format 
is to have a number of one hour survey lectures in 
the morning sessions offering more broadly sketched 
viewpoints, followed in the afternoons by shorter, more 
specialized seminar lectures in parallel sessions. For orga- 
nizational purposes the subject will be divided into eight 
subdivisions: 1. Riemannian geometry; 2. Minimal sub- 
manifolds; 3. Complex geometry and L? cohomology; 4. 
General theory of partial differential equations on mani- 
folds: harmonic functions and mappings, Monge-Ampere 
equation, differential systems, and isometric embedding; 
5. Eigenvalues, heat flow, and index theory; 6. Gauge 
theory and geometry in mathematical physics; 7. Groups 
and manifolds, and dynamical systems; 8. Symplectic 
geometry. 

While it is anticipated that seminar activity on all 
these topics will continue throughout the three weeks 
of the Institute, each week will have a different specific 
emphasis on two or more of the eight topics. A tentative 
list of the topics to be addressed follows. Please note, 
however, that the program is subject to change: 

Week One: July 8 - 14: Minimal submanifolds: 
general theory of partial differential equations on ud 
folds (harmonic functions and mappings, Monge-Ampere 
equation, differential systems, isometric embedding); 

eigenvalues, heat flow and index theory. 
__ Week Two: July 15 - 21: Gauge theory and geometry 
in mathematical physics; symplectic geometry; complex 


. geometry and L? cohomology. 


— Week Three: July 22 - 28: Riemannian geometry; 
s and manifolds, and dynamical systems. 
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The names of the survey lecturers wil] b 
a future announcement. s Pro 

Accommodations will be available jn 
residence halls for participants; cafeter 
will be available. All facilities will be a 
handicapped. 

Information on housing, dining, travel and 
area will be sent to invited participants in i | 
Each participant will pay a registration fee E 9i E: 
fee to cover the costs of social events scheduled g 
the institute. * Thi 

Those interested in receiving an invitation ty), i1? 
pate in the institute should send the following il tal 
tion to the Summer Institute Conference Coot, 
American Mathematical Society, Post Office Bu. on 
Providence, RI 02940, prior to April 1, 1990 or itn 
electronic mail: WSD@MATH.AMS.COM, or hyh $ 
401-331-3842. par 

Please type or print the following: 2 J 


Full name; / 

2. Mailing address; 

3. Telephone number and area code for off: 
home; 

4. Which week or weeks you wish to attend; 

5. Your scientific background relevant to the ms 
topic; 

6. Financial assistance requested; : 

7. Indicate if interested in attending if support 
offered. Indicate if support is not required 

8. If member of AMS, give AMS member code. 


Funds may also be available for foreign grati 
dents under the Short Term Enrichment Progra 
of the United States Information Agency (us ae 
dents must meet the following eligibility reque 
1. must be enrolled in full-time graduate SU d 
U.S. institution of higher education; 2. are not i ‘| 
any U.S. government funds for academic ee | 
not on refugee, immigrant, or tourist visa sta ife 
have not been awarded STEP grants previo ae 
eligible should include the following infor il 
supplying the above eight items: ! D ake 
student status; 3. name of institution enrol : E 
of an official at the institution who can Ve y 
financial situation. 


e 
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Requests for invitations will be forwat 


W 
AS Y : o the”. 
ganizing Committee for consideration a Mer 
of April 1, and applicants selected W! gist” | 
invitations and notification of financial ? j 
ning in mid-May. | 
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Mathematics Sessions 


es | at the AAAS Annual Meeting 


t The 1990 Annual Meeting of the AAAS, February 15-20 

in New Orleans, will feature many outstanding expository 
to W talks by prominent mathematicians. These include the 
> Ite following symposia (three-hour sessions) and invited 
Wt talks cosponsored by Section A (Mathematics) of the 
Bor, AAAS and the Society. The names and affiliations of 
ÜN the organizers follow (speakers’ names are given in 
TOYE parentheses): 


e Radon and Penrose transforms: Medical imaging to 
` supersymmetry, organized by JAMES V. PETERS, Long 
' Island University, C.W. Post Center, and Topp 

QuiNTO, Tufts University. (Allan Cormack, Gabor 
Herman, Larry Shepp, Ron O. Wells) 


e New directions in the philosophy of mathematics, or- 
eig ganized by REUBEN HERSH, University of New Mex- 
ico. (Gian-Carlo Rota, Thomas Tymoczko, Nicholas 
Goodman, Hao Wang, Martin Krieger, Michael 
port Resnik) 


d. * Computational and mathematical modeling: A study of 
od. oil production and water resources, organized by JAMES 
duat G. GLIMM, New York University. (James Glimm, 
mi Richard Ewing, Brent Lindquist, Larry Lake, David 
gu, Wilkinson) 


uid Geometr y today, organized by ERWIN LUTWAK, Poly- 
ud technic University of New York, and RALPH ALEXAN- 
tei DER, University of Illinois at Urbana. (George Fran- 


yf: As, Vladimir Oliker, Herman Gluck, Gian-Carlo 
sé) Rota) 


de 
1 ee knowledge proofs and their applications, orga- 
: ized by Sitvio Micarr Massachusetts Institute of 


: E . 
H Technology, (Shafi Goldwasser, Manuel Blum, Silvio 
ip^ Micali) 


New Orleans, Louisiana, February 15-20, 1990 


* Frontiers of physical sciences: A mathematics lecture 
by FRANK MoRGAN, Williams College. 


e One day short course on Chaotic dynamical systems 
by RoBERT L, DEVANEY, Boston University. 


Section A of the AAAS is also cosponsoring various 
symposia that will be of interest to mathematicians and 
mathematics educators. These include: 


e Chaos in the balance of nature 
e Symmetry: Its theory and application through science 
e Mathematical models in the social sciences 


e The contributions of R.A. Fisher to science (sympo- 
sium commemorating the centennial of R.A. Fisher’s 
birthday) 


e Revitalizing science and mathematics education 
through the use of technology 


e Project approaches in developing new introductory 
physics, chemistry, and mathematics curricula 


e The development of pre-adult attitudes toward science 
and mathematics in Japan and the United States. 


A meeting of the Section A Committee will take 
place from 4:00 p.m. to 6:00 p.m. on February 15 
in Marlborough B Room of the New Orleans Hilton. 
The committee meeting is open to all who wish to 
stimulate interest and activities of the mathematical 
sciences within the AAAS. 

For details see the November 10, 1989, issue of 
Science. Additional information on Section A activities 


can be found in the News and Announcements section of  — 


the November 1989 issue of Notices. 
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nternational Congress of Mathematicia 


Ny Telex: 5422353 INTHAL J 
Fax: (075) 711-1100 
Cable INTHALL KYOTO 


showing important locations are on pages 201-202. 


2. Outline of the Program 


The tentative program of the Congress is summarized in 
the following table. Some changes in the program may 


become necessary depending on the number of speakers. 


A more definitive and detailed program will appear 


— in the Third Announcement, which will be mailed to 
those who preregister for ICM-90. 

The KICH building will open at 9 and will close 30 
minutes after the close of the official program. It will not 
be available on Sunday, August 26. 


5) 


Morning 


Opening 


Ceremony 


(A) 


Afternoon 


| Works of 
| Prize Winners 


Evening 


Tue., Aug. 21 


Reception Party| 


(B) 


Parallel 
Sessions 


Plenary 
Addresses 


ROZ: c 


Musical 
Performances 


Sun., Aug. 26 | Optional Excursions 


te y 


ticis Mon, Aug. 27 (A) (B) 
Plenary | Lunch| Parallel Sessions 
sí ES Aug.28| Addresses 


ster. 


Ved, Ex 
E a ae cae Banquet 
Jui 
o 
al y Izo One hour Plenary Addresses: 9:30-10:30 & 11:00- 
due : 
Jie Se. minute invited Section Lectures in 6 Parallel 
i minute 13:30-, 14:30-, 16:00-, 17:00-, 18:00-; 10- 


1 $f Coff, Short communications in 8 Parallel Sessions; 
| ee break 15:15-16:00. 


O i. be — 
ls; 2:09. jar Plenary Addresses: 9:30-10:30, 10:45 


3. Mathematical Activities 
of Prize Winners : 
esent Medals and the Rolf Nevanlinna Prize will 
Of Works cc at the Opening Ceremony, and presentation 


on Of the wi i iven i afternoon 
en Eom s will be given in the 


For details, see 5. Travel (pages 191-193). The maps 
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(b) Plenary Addresses 


At the recommendation of the Program Committee, 
appointed by the International Mathematical Union 
(IMU), the Organizing Committee has invited 15 math- 
€maticians to give one-hour Plenary Addresses. These ad- 
dresses are intended to inform participants of 
Major concepts, problems and trends in mathematics, 
and should be comprehensible to a wide audience. 

We plan to show videotapes of the Plenary Addresses 
in the afternoon (except Saturday, Sunday and the last 
day) for the benefit of participants who either missed a 
talk or who would like to see it again. 


(c) Invited Section Lectures 

Also at the recommendation of the IMU Program Com- 
mittee, about 140 mathematicians have been invited 
to give 45-minute lectures in specified sections. These 
lectures are intended to be surveys of significant topics 
related to the area of the sponsoring section, and are 
also accessible to nonspecialists who have closely related 
interests. 

The list of sections is as follows. The number in 
parentheses indicates the approximate number of invited 
45-minute lectures in that section. 

1. Mathematical logic and foundations (4) 
2. Algebra (8) 
3. Number theory (8) 
4. Geometry (10) 
5. Topology (9) 
6. Algebraic geometry (7) 
7. Lie groups and representations (7) 
8. Real and complex analysis (10) 
9. Operator algebras and function analysis (7) 
10. Probability theory and mathematical statistics (9) 
11. Partial differential equations (10) 
12. Ordinary differential equations and dynamical sys- 
tems (8) 
13. Mathematical physics (11) 
14. Combinatorics (7) 
15. Mathematical aspects of computer science (6) 
16. Computational methods (7) 
17. Applications of mathematics to the sciences (5) 
18. History, teaching and the nature of mathematics 


(4) 


(d) ICMI Lectures rm 
The International Commission on Mathematical Instruc- 
tion is planning five 45-minute invited talks during 
ICM-90. They will be scheduled using some spots in the 
last part of the Parallel Sessions for invited speakers each 


day. 
(e) Short Communications 


Ordinary members of ICM-90 will have the privi 
of presenting a 10-minute oral communication of their 


mathematical work (as long as capacity permits), pro- 
vided that they have preregistered by April 15, 1990, and 
have also submitted an abstract, including the title of 
their talk and the number of the appropriate section (as 
listed above) by that date. After screening by the Science 
Committee, the acceptance/rejection of the paper (along 
with the section in which the paper is accepted) will be 
notified by the Acceptance/Rejection Card on page 205. 
Abstracts may be submitted in English, French, Ger- 
man, and Russian. Abstracts of accepted short commu- 
nications which are properly prepared and received by 
the deadline, will be reproduced and distributed to all 
Ordinary Members when they pick up their Registration 
Packet in Kyoto. Late papers will not be accepted. Only 
one short communication is allowed for each Ordinary 
Member. 
Instructions on how to prepare an abstract are on 
page 207. An Abstract Form is on page 209. 


Important Points 
*Preregistration of the speaker is a requirement for the 
acceptance of the short communication. 

*Be sure that your name appears on the abstract in 
exactly the same form as it appears on the Preregistration 
Form. 

*Abstracts of short communications should be sub- 
mitted in the same envelope as the Preregistration Form 
of the speaker. 

*The deadline is April 15, 1990. The abstract together 


with the preregistration document must reach us by that 
date. 


*Reply Postcards 

Please enclose the two postcards on page 206. Do 
not forget to write the title of the paper on one side of 
the Acceptance-Rejection Card and the author's address 
on the other side of both cards. The Acknowledgment 
card will be returned upon receipt of the preregistration 
and abstract (after confirmation of payment of the 
registration fee); the Acceptance-Rejection card will be 
returned later regarding the acceptance of the abstract. 


(f) Informal Seminars 

Ordinary Members who wish to organize spontaneous 
seminars are asked to make all arrangements among 
themselves, either in advance or during ICM-90, and to 
request a room for a specified time from the ICM-90 
Secretariat. Such seminars cannot be scheduled at the 
same time as the Plenary Addresses, but may take place 
during the afternoons as long as rooms are available. 
If the ICM-90 Secretariat is notified of a seminar by 
15:00 the day before, an announcement of the seminar 
will be included in the Daily Newsletter which will be 


= distributed to all participants the following d : : : : 5 
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(g) Chalk-Talk Rooms 
Several small rooms equipped with blackboargs 4 (De 


set aside for informal mathematical discussion, Ac 
participants. Participants are asked to limit then eveni 
of these rooms to one hour as a courtesy to i gis 


participants. The room numbers and locations à k pick 
made available at the Registration Desk of the Con t 
The rooms will be closed after the schedule d a 2 
hours of official programs. They are also closed ia nr 
the Reception and the Banquet. ny | 


Bang! 

Wedn 

(h) Other Mathematics Conferences gram 
Several independent international mathematics conf 

ences are being planned in Japan just prior to or after (6 Ex 


Congress. The latest list of such conferences is end, Sunda 
for those who are interested. Conferences of the se sions. 
kind taking place near Japan are also included inj Japan 
list to the extent known to us. Inquiries about all tt: on pay 
conferences should be directed to the respective orga , Bo 
ers. (See Mathematical Sciences Meetings & Confer ‘te en 
this issue p. 223 under August & September 1990) isto b 


of pay 

Comm 

Accom 

4. Social Programs is not 

(a) Opening and Closing Ceremonies and A 


The Opening Ceremony will be held at the Kyoto lt 10 tour 
national Conference Hall (KICH) at 9:30 on Te out 
August 21, accompanied by traditional court music? E p 
dance (Gagaku and Bugaku). Participants should am “Bust 
at the main entrance of KICH well in advance $“ 
have ample time to complete registration. p 

As part of the Opening Ceremony program, the The i 
Medals and the Nevanlinna Prize will be awarde "4j Toms. 

Presentation of the works of the medalists P Ay 
prize winner will be given in the afternoon at HET imf 


Hall from 14:00. yai tat 
The Closing Ceremony will be held at the ; Plac 
on Wednesday, August 29 at 13:15. eee 
im 

. Ü Bus 

(b) Reception get. Meg 


All members of the Congress are invited t9 p qid bY sen , 
party to be given at the Event Hall of KO piat lobe i 
August 21 at 17:00. This program is compl! Paymer 


(c) Traditional Musical Performances — . d 10 fe x 
All members of the Congress are invite wi s 
Japanese traditional musical performance? Au, Pigg 
at the Event Hall of KICH on Saturday ^r gf fu l 
15:00-17:20. This event will include tradit muc Org 
instrument and dance presentations SUC" ce, Ki har Ac 
samisen (a string instrument), the lion d gi BEN 
(dance), and Iwami Kagura (Shinto sacr | 


_ 
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Takuro Mori is scheduled in the 
| Thursday, August 23. Admission is free for 
m, yening o: mbers. Interested persons are requested to 
ir register e programs at the registration desk. 


QU ick up 
Wil pic 


tickets/ 


et 
à ft 
dur: ul Members © held in the Event Hall of KICH on 


cb: August 29, from 14:00 to 16:00. This pro- 
e Ne 
gram is complimentary. 


confe 


tert. (5 Excursions : 
Xl Sunday, August 26 will be set aside for optional excur- 


€ & dons and no lectures will be scheduled on this day. The 
int Japan Travel Bureau offers bus tours Ex I-Ex4 in List B 
lt: on page 197. 
LN Bookings for these tours can be made by sending in 
eret ffe enclosed Form C on page 211. Payment of the fee 
.) isto be made to the Japan Travel Bureau. The method 
of payment is described in the Form C. The Organizing 
Committee will subsidize ¥3,000 for each Ordinary/ 
Accompanying Member. Please note that the subsidy 
Snot available for on-site application. Those Ordinary 
and Accompanying Members who are not participating 
en Exl-Ex4 can receive a one-day pass for buses 
wi & subways of Kyoto City by application in Form C. 


jc This ; 
see 55 Pass can be used an unlimi à 
Lor. August 26, mited number of times on 


0 8 


( 


e fi d reram for Accompanying Members 
$ Toms igen List A on page 196 will be held in 
i p. A Visit to n These programs are complimentary. 
CP in (edm Handicraft Center for traditional hand- 
af Parate mens and shopping will be organized, 
EA tO pla a A2 and PA14 in List C. Other visits 

Planned. - Taditional handicrafts of Kyoto are being 

the time of t 'T Schedule will be announced in KICH at 
US tours s Aj erence. 

a i Aló in List C on pages 198-199 are 
in the ERG ravel Bureau and can be booked 
"jm de to Rely osed Form C. Payment of the fee is 

from “nt is described an Travel Bureau. The method of 
jm 4 Ongress ar he Form C. Support is available 
Peg duct ¥2,0 ae the rate of ¥2,000 per person. You 
lis ts who are times the number of Accompanying 
This Mount ie (ating at the PA-programs in 
Se they s ) in the Application Form on 
: on at this subsidy is not available 


jg Y Sen ` 


(ay, ACCO ember mae : 
S : “allable Mpanying ME Participate in these programs 
| mbers but the subsidy is not 


5. Travel 

(a) Access to Kyoto 

The Kyoto International Conference Hall is located in 
the northern part of Kyoto City. The airport closest to 
Kyoto 1s Osaka International Airport, which is about 55 
minutes to Kyoto by the airport bus service. The buses 
leave the airport every 20 minutes between the hours of 
7:55 to 21:30. The bus fare to Kyoto Station (the first 
stop) is Y800. Buses leaving the airport 40 minutes after 
the hour stop at several hotels beyond Kyoto Station 
while the other buses stop only at Kyoto Station. For 
two or more stops beyond Kyoto station, the bus fare is 
X860. 

Kyoto is located 500 km west of Tokyo. A bullet train 
service (Shinkansen) from Tokyo to Kyoto is available 
every 10-30 minutes from 6:00 to 21:00. It takes about 
2 hours and 45 minutes, and the current fare is ¥13,170 
one way, economy class, ¥17,720 one way for green cars 
(Ist class) which have wider seats and more leg room. 
(These prices are for high seasons such as August.) 

It would be advisable to book an international flight 
to Osaka (possibly via Narita Airport). For those who 
arrive at the New Tokyo International Airport (Narita) 
one of the following four routes to Kyoto are possible: 

1. Take a domestic flight from Narita to Osaka (but there 
are only few flights available). 

2. Take a domestic flight to Osaka from Haneda Domestic 
Airport in Tokyo. However, this requires an airport-limousine 
bus transfer from Narita to Haneda, which takes about 2 hours. 
About 15 flights are available from Haneda to Osaka each day. It 
is advisable to make a reservation before leaving your country. 

3. Take an airport-limousine bus to Tokyo Station and then 
board a Shinkansen train to Kyoto (see above). It will probably 
take 3 hours from the arrival of the flight to boarding the train. 

4. Take the Keisei Line (train) to Ueno station, the JR line 
to Tokyo station and then Shinkansen as explained above. 


(b) ICM-90 Information on Arrival 

In the afternoon and evening of August 20, ICM-90 

personnel carrying ICM-90 sign will be available as 

guides at following 3 places: (i) at the arrival hall of 
saka International Airport, (ii) Kyoto Station, and (iii) 
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at the first airport bus stop in Kyoto. Participants are 
advised to complete registration at the Keihan Hotel, just 
in front of the bus stop and towards left across the street 
from Shinkansen Kyoto Station (Hachijoguchi Exit on 
the south side). Free Congress buses will be available 
from there to hotels. The Congress Admission Badge 
obtained at the registration will entitle you to use them. 


(c) About Kyoto 
Kyoto, surrounded by gracefully wooded hills, was the 
capital of Japan from 794 A.D. to 1868 A. D. Besides two 
beautiful Imperial Villas, Kyoto has about 400 Shinto 
shrines and 1,650 Buddhist temples which dot the entire 
city. Kyoto offers innumerable cultural treasures and 
traditional crafts and attracts visitors from throughout 
the world as well as from within Japan. The city of 
Nara, which is an ancient capital and another renowned 
sightseeing center of old Japanese culture, can be reached 
within 30 minutes from Kyoto by an express train and 
makes an excellent one-day excursion. 


(d) Passports and Visas 
Every foreign national coming to Japan must have a 
valid passport. 

Citizens of the countries which have Reciprocal Visa 
Exemption Arrangements with Japan (listed at the bot- 
tom of the page) are not required to have a visa to enter 
Japan for a short stay. 

Citizens of all other countries must obtain a visa 
from a Japanese Embassy or Consulate prior to entering 
Japan. A visa cannot be issued in Japan. 


Visa Application 
To apply for a visa, one is usually requested to submit 
a letter of invitation. Therefore please send us the 
following information as soon as possible which will 
enable us to send you an invitation letter specifically for 
visa application and at the same time take the necessary 
procedures with our Ministry of Foreign Affairs. If details 
are not yet fixed, please send us a temporary itinerary as 
soon as possible and send us full details later. 
(1) Full name. (Family name, given name and others 
in that order.) 
(2) Birth date (day/month/year). 
(3) Nationality. 
(4) Address, telephone number, fax number, telex 
number, etc. 
(5) Name of your Institution and your position there. 
(6) Full itinerary in Japan with dates and purposes 
(the date of entry to Japan, conferences [ICM-90, satellite 
conferences] with dates of your attendance, Universities 
with dates of visit, itinerary of sightseeing and the date 
of departure from Japan). 
It is advisable that foreign participants apply for a visa 


at least 3 months before the date on which they plan to 
CC-0. In Public Domain. B 


enter Japan. Futhermore, when applying, the 


should inform the Japanese Consular Office ati J 
will be attending an international congress li ht m 
the auspices of an ICSU member Union. If a, dw n 
has not received a visa at least one month bee mo 
beginning of ICM-90, he/he is requested to "S 
fax, telex or other rapid means of communicat It 
to give us the following information: Me parti 
Name and address of applicant, from 
Passport number, follo! 
Date and place of visa application. infor 
Appropriate efforts will be made immediate, [E 
resolve any problems, and information about the " : 
of the visa application will be communicated i. i 
participant. Should a participant apply for a visa thre E 


a Japanese Consular Office located outside of his/hee — 7j 
country, this information should be conveyed tou, ^ p, 


Countries having Reciprocal Visa Exemption Arrange. 
with Japan } 
As of July, 1989, citizens of the following countri: 
not required to obtain visas for a stay of 3 monts 50 
less (6 months or less for those with *): [Since ther! Ne 
occasional changes in the list, please check the cin TE 
situation at any Japanese Consulate in your countr)) FA 
Austria*, Federal Republic of Germany’, rdi: it 
Liechtenstein*, Mexico*, Switzerland", United King: 
Argentina, Bahama, Barbados, Belgium, Cat 
Chile, Columbia, Costa Rica, Cyprus, Denmark: Fa 
minican Republic, El Salvador, Finland, France, Un 
Guatemala, Honduras, Iceland, Iran, Israel, Italy, 6 Ne 


Luxembourg, Malta, Malaysia, Mauritius, Nethe TE 

New Zealand, Norway, Peru, Portugal, San w, FA 
Singapore, Spain, Suriname, Sweden, Tunisia, ^^* 

Uruguay, U.S.A., Yugoslavia. (h) Cu 

14 days or less for Brunei. Major 

the do, 

(e) Official Airline 15:00, 


4 ‘er fo 
Japan Air Lines (JAL) is the official cal! ý dN 


en" | 
Congress. Please contact the nearest JAL oversea 26). 


for the appropriate air schedules. lar 
tcha 
(f) Official Travel Agency fie before 


The Japan Travel Bureau, Inc. (JTB ) ee n 


been appointed as an official travel pct. l Atc 
Congress and is prepared to handle all U^ gi ^ tim 


ments related to the Congress. Hotel 19 2 age My ie 
page 193 and the Hotel Booking Form is 0 ^". ^g 
Japan Travel Bureau, Inc. in Du 
Kyoto Office T the 
Convention dept. mes 
Higashi-shioxoji-cho, Shimogyo-ku P 
Kyoto 600, JAPAN TAS 
Tel: (075) 361-7241 | and 
Fax: (075) 341-1028 i 
urukul Kangri Colleci relex: 24494014 JTBKYT J 4 SS 


»— 


ain a desk in the Kyoto Interna- 


; int : 
lij. JTB vill ae Hall for the duration of the Congress. 
hes ional Confere of flight reservations and other travel 


ation 


nts can be made there. 


Vy peconfirm 
Polig arrange me 
x ights NONI È 
cy ) Group nh are interested in joining group flights 
long patep e and the U.S.A. are advised to contact the 
pe Tyd agents. They will be pleased to provide 
Riol on reasonably priced group flights. 
in 
[Europe] 


Wd ^ STATUS 
es: pestival Hall, Petersfield 


lt: — Hampshire, GU31 4JW 
th; ENGLAND 

hec — TEL: (073088544 

"5 — FAX: *0730)68865 


[U.S.A.] (West) 

Japan Travel Bureau 

..; International INC. 

Ins! Suite 220, 

QS 5000, Birch St. 

Newport Beach, CA 92660 
TEL: (714) 476-8586 

FAX: (714) 476-8695 
[U.S.A] (East) 

(a: Japan Travel Bureau 

x International INC. 

Ge  zQutable Tower 11th Floor 
is 797 Seventh Ave. 

el ney York N.Y. 10019 

WA iy (212) 246-8030 

T. “AX: (212) 246.5607 


(h) Currency Exchange 


“ajor bank 
Sth ` a S 
downto at handle foreign currencies are located in 


fo 15:00 on era of Kyoto. Banks are open from 9:00 to 
"T x ational Ho ui are closed on Saturday, Sunday, 
: Major foreign Ds (that is, closed on August 25 and 
" otels a currencies can also be exchanged 
Tehase traveler Eds recommended that participants 
faving t S checks in Japanese yen or US dollars 
1 tia eir Own countries. 
c 
ire Conres Site 
i d bus eene including the morning of Aug. 
Do Site m between major hotels and the 
the » © hours of cae be provided. 
rig p Ming, we cial programs at KICH as well as 
] > thay een KIC an to run a frequent shuttle bus 
| NUES quel d a stop near “Kitaoji” station, 
ang ie the city paa Se it in conjunction with a 
Tough im uses (which run frequently from, 
9)! Station) to go to KICH from 


Sc 
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hotels, from KICH back to hotels or to go to sightseeing 
spots. 

Further information about these free bus services 
will be included in the Third Announcement and in the 
Registration Packet. 


KICH can also be reached by a city bus as described 
below. 


(i) Local Transportation (Central Kyoto City) 

Subway. A municipal subway runs north-south under 
Karasuma Dori (street). The northern terminal of the 
subway is "Kitaoji" station. From there, the Kyoto 
International Conference Hall (the bus-stop “Kokusai 
Kaikan-mae") can be reached by the free shuttle bus 
service described in (i) or by a bus No. 46 4. (The 
current bus fare is Y180 one way. It takes about 15 
minutes.) 

City buses. Apart from the subway, the bus is the 
only public transportation to most places in the city. 
One boards the bus through the back door and gets off 
through the front door. For buses running only in the 
central part (recognizable by either the red or blue color 
of the bus number), the current price is Y180 per ride. 
For buses running a longer distance (recognizable by the 
black color of the bus number), take a slip of paper 
(available immediately to the left of the entrance) when 
boarding the bus. This paper indicates the zone number 
of your boarding point. The fares corresponding to that 
number are indicated on the panelboard located at the 
front of the bus. (They increase as the bus moves on.) 
When you get off the bus, you pay the fare by putting 
the exact amount and the slip of paper in a box on the 
side of the bus driver. 

Taxi. For a small size taxi, which accommodates up 
to 4 persons, the initial 2km is Y470 and each additional 
540m is X90. (An additional time charge will set in 
when the taxi is moving slowly.) The distance from the 
center of town (Shijo-Kawaramachi) to KICH is 8km 
and normally costs about 1,600. The price goes up about 
2096 between 11 o'clock at night and 5 o'clock the next 


morning. 


(k) Car Rentals 
Rental cars can be booked at the JTB desk. An interna- 


tional driver's license must be carried together with the 
driving license of the driver's home country. In Japan, 
vehicles travel on the left (as in England.) 


6. Accommodation 
(a) Hotels 
A large number of rooms have been reserved for the 
members of ICM-90. The specially discounted room 
rates (in yen), which include tax and service charges (but 
no meals), are listed in Table A on page 200. 


ELS P 
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Hotels in Class A will provide first class accommoda- 
tion. Hotels in Class B are of good quality but somewhat 
less luxurious than those in Class A. Hotels in Class 
C provide adequate and comfortable accommodation. 
Hotels in Class D provide rooms of compact size but 
with the necessary facilities. 

Accommodation in Class E and Youth Hostels will be 
on a 3-8 persons sharing basis. There is no private bath 
either at Tower Restel or Youth Hostels. 

Room assignments in hotels will be made for the 
lowest priced rooms in the category chosen on a first- 
come, first-served basis. 

Accommodation arrangements are handled by the 
Japan Travel Bureau. To book accommodation, fill in 
the Accommodation Form (Form C) on pages 211-212 

and send it to the JTB Kyoto Office as soon as possible. 

A deposit of ¥20,000 per room is required. Payment 
of the deposit is to be made to the Japan Travel Bureau. 
The method of payment is described in Form C. 

Confirmation of your reservation will be made by the 
Japan Travel Bureau. Participants who would like to stay 
in hotels in Class E or youth hostels are requested to 
choose a representative. Representatives may apply for 
the accommodation in Application Form C with all the 
names of persons who will share a room and the deposit 
of ¥20,000. JTB will send the Confirmation Letter to the 
representative. JTB will accept only the representative’s 

Application for hotel reservation to avoid a double 

booking. 


(b) Dining (All prices are as of Autumn, 1989) 
Numerous restaurants and eating places are found in the 
center of Kyoto. Inexpensive breakfasts can be found 
at fast food chain stores and small eating places. Many 
restaurants close around 21:00. 

Lunches at KICH range from ¥800 to ¥1,200. A 
buffet style lunch (i.e. you can eat as much as you want) 
will be arranged at the price of ¥1,200. A fixed number 
of tickets for the buffet lunch will be sold at KICH. 
Sandwiches will also be sold at KICH for a takeout 
lunch. 

A map of nearby restaurants and eating places will 
be included in the Registration Packet to be given at the 
Registration Desk in Kyoto. 


7. Registration 
(a) Rules 
All adults are required to wear a Congress Admission 
Badge to enter and to remain in the Kyoto International 
Conference Hall. To obtain a Congress Admission Badge, 
one must register. 

All mathematicians who wish to attend sessions 
should register as Ordinary Members. Others age 16 
or above should register as Accompanying Members. 
Those under 16 should register as Child Members. 
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Accompanying and Child Memberships 


Are a... 
only to persons who accompany an Ordin dal. 


Vail 
yw, O! 


and who do not participate in the scientific acti Un 
the Congress. Vilis, ifr 
Participants should be aware that registration: 
considered valid until payment has been tea regis 
cleared to the ICM-90 account. ade Also 
All Ordinary Members are entitled to Participate C 
Congress activities and will receive a Registration E re 
including a Congress Admission Badge, the M 7 
abstracts, etc. at the Registration Desk in Gan p. 


well as a complimentary copy of the Proceedings w A 
published. T 4 
All Accompanying and Child Members are enj — ^ 

to participate in all social activities of the Cong; Tokyc 
Each Accompanying Member will receive a Registra: (n 
Packet for Accompanying Members including a Com: Ta 
Admission Badge and information about social atii ~ i 
of the Congress and about sightseeing in Kyoto, At 
a (it 

(b) Preregistraton May 1 
Complete the Preregistration Form (pages 203-204)2 bank 
send it to us. (Address on page 188.) Please take m Posta 
the following important points: i 
(i) You are requested to attach a copy of the remt d 
statement you receive from your bank (or Post Office) tor um 
Preregistration Form so that your payment can be ideal: YQ 


and confirmed. wy 
(ii) Registration at reduced rates is applicable if the f apane 
paid on or before May 15, 1990. fices, 


(iii) If you wish to present a short communication, 2 
stract should be sent together with the Preregistration i 
and we must receive them before April 15, 1990. " €) Ca 

(iv) Preregistration of Accompanying and Child Ment”, Cance 
to be made in conjunction with the preregistration of OF 50 the 
Members. "m Cancel 

(v) Write your mailing address on the Acknowle ji &ccour 
Card on page 205 and enclose it with the preregistrat ^ — qu 
ments. wil y ba 
Those who have completed preregistration W ot har 
the Acknowledgement Card. Be sure to bring ! "S 
you will receive the Registration Packet 1? e 
this Card at the Registration Desk in Kyoto: 


(c) Registration Fees 


On or before May 15, 1990 


Ordinary Members Y 30,000 * 


Accompanying 
Members 


Child Members 


* However, see (d) (iii) on the next page- 


Y 10,000 * 
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"i l j omittam fees must be paid in one of the following 
er jstfa 
I] reg : : 
ritiy jour WAYS: te that bank fees are not included in the 
’ Please DAR These must be paid by the participant. 
b registration o following. 
Ca aso note I checks, credit cards and bank drafts 


Cash, persona 
" able. = 
tein, gre unaccep! yen by bank remittance (ask for “mail trans- 


; nese \ 
| Pay erat your bank) to the following account: 
T fer oF the Bank: Kyowa Bank, Shinjukunishiguchi Branch 


f | 
jou Nant Holder (Payee’s Name): ICM-90, KYOTO 


E account Number: 143-500940. —— T 

„address of the Bank: 1-10-1 Nishishinjuku, Shinjuku-ku, 
enti Tokyo 163-91 JAPAN , 
Ong (ii) In some countries, the payment can be made either by 
Stat 4 postal money order or by postal (GIRO) transfer into the 
ORE following postal account through Post Offices instead of (i). 
clit: ^ Account Holder: ICM-90, KYOTO 

Account Number: Kyoto 2-40872 
/ (iii) For oversea residents, if the payment is made on or before 
May 15, 1990, registration fees may be paid in U.S. dollars by 

Dja bank remittance or postal money order to the above accounts. 
noe (Postal Transfers are not available in the U.S. A postal money 
order can be sent to the Secretariat.) In this case, the registration 
i fees are $200 for an Ordinary Member and $70 for an Accom- 
) toy anying Member. After May 15, the registration fees must be 
iden paid in Japanese Yen, 140,000 for an Ordinary Member and 
10,000 for an Accompanying Member. 
hef ay gents in Japan may send the registration fee in 

| ics e ¥en into the above postal account through Post Of- 
n, £ 
nk 


€) Cancellati T 
a Cancel lation and additions 


Oe ip ip ee and/or additions must be made in writing 
me ar Refund of the registration fee for 
HF acount spe m be sent by bank remittance to the 
jon? cthed in the cancellation letter, as follows: 


ancellati 
jr bY bank s June 30, 1990. the amount reduced 
„gi hange, ing charges and possibly by currency 


ancellat; 
ellation after July 1, 1990—No refund 


Mn ation desk 
RO E n Packet will be given to each Ordinary and 
ay, A alas at the Registration Desk. On 
uring 3:0 TE a Registration Desk will be 
722:30 at the Hotel Keihan, in front 
pat Stop in Kyoto and near Kyoto 
ee 191.) Free Congress buses 
bu ge obtai there to hotels. The Congress 
IT m Tyee Uses. ned at the registration entitles 
Conte, àt the ee “gust 21, 1990, the Registration Desk 
i entrance of the Kyoto International 
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Important for preregistered participants: Be sure to 
bring the Acknowledgement Card of Registration sent 
from us as you will receive the Registration Packet in 
exchange for this Card. Those who do not receive the 
Card should bring a proof of payment such as a copy of 
your bank (or Post Office) remittance statement. 

There will be a separate desk for On-Site Registration. 


8. Publications 
(a) Abstracts 
Abstracts received from Plenary and 45-minute speakers 
and participants presenting Short Communications will 
be reproduced and distributed to all registered Ordinary 
Members with their Registration Packet at Kyoto. 


(b) Proceedings 

All invited addresses and lectures as well as a report 
of the Congress will be published in the Proceedings of 
the International Congress of Mathematicians, Kyoto, 
1990. The Proceedings will be co-published by the 
Mathematical Society of Japan and Springer-Verlag, and 
each registered Ordinary Member of ICM-90 will receive 
a complimentary copy. 

Additional copies for institutions and non-participant 
individuals will be available directly from Springer- 
Verlag. They are available at 2096 off the list price, if 
the order is placed with Springer-Verlag not later than 
August 29, 1990 (the last day of the Congress). The order 
can be placed at the Springer-Verlag booth in the Book 
Exhibit on the fith floor of KICH during the Congress. 

An alphabetical list of all ICM-90 Ordinary Members, 
including their mailing addresses, will be kept at the 
ICM-90 Registration Desk throughout the Congress. 
Ordinary Members are asked to check their own listing 
for accuracy while they are in Kyoto as this list will 
be used to prepare the official list of participants for 
inclusion in the Proceedings and to prepare mailing 
lables for shipment of the Proceedings in 1991. 


(c) Program i 3 
All registered Ordinary Members will receive a copy of 
the official ICM-90 program of the sessions with their 


Registration Packet. 


(d) List of Participants 
A list of preregistrants will be distributed to all Ordinary 
Members with their Registration Packet in Kyoto. 


(e) Lecture Notes and Manuscripts ; 
Lecture notes provided by any speaker prior to his/her 
talk will be made available to participants. These lec- 
ture notes should be given to the ICM-90 Secretariat. 
Unfortunately, ICM-90 does not have facilities for the 
duplication of notes, so that only the quantity provided 
by the speaker will be put out for distribution. 


eee 
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(f) Daily News 
A newsletter containing program changes, announce- 
ments of informal seminars, and information of general 
interest to ICM-90 participants will be available each 
morning from August 21 through August 29 in the Reg- 
istration Desk area. Participants should plan to pick up 
a copy every day. 

The ICM-90 Secretariat will prepare the Daily Newslet- 
ter. Participants with items for the newsletter should be 
sure to submit them no later than 15:00 the day before. 


9. Mail and Messages 

(a) Mail 
All mail, cables and telegrams for persons attending the 
Congress should be addressed to: 

Name of the Participant 

c/o ICM-90 

Kyoto International Conference Hall 

Takaraga-ike, Sakyo-ku, Kyoto 606, JAPAN 

Telephone: (075) 791-3111 

Telex: 5422353 INTHAL J 

Fax: (075) 711-1100 

Cable: INTHALL KYOTO 

These items may be picked up at the mailbox in the 

ICM-90 registration area. 


(b) Personal Messages 

Participants wishing to exchange personal messages dur- 
ing ICM-90 should use the mailbox mentioned above. 
Message pads and pencils are provided. We regret that 
messages left in the box cannot be forwarded to partici- 
pants after the Congress is over. 


(c) Telephone Messages 

To avoid mistakes, only simple messages will be taken 
and will be placed in the mailbox mentioned above. It will 
not be possible for ICM-90 Secretariat either to check 
the presence of a specific person or to check whether the 
message actually reaches the intended person. 


(d) Overseas Telephone, Cables 

There are pay telephones in the Kyoto International 
Congress Hall (KICH). Telephone cards can be purchased 
at the automatic vending machine next to the pay 
| telephone. Cables can be sent at the Hall Office on the 
| ground floor of KICH. 
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10. Other Information 
(1) Official Languages 
__ English, French, German and Russian will be the official 
languages of the scientific programs of the Congress 
including Abstracts and Proceedings Manuscripts, al- 
- though no interpreters will be provided. Announcements 
business matters of the ICM-90 will be carried 
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(2) Exhibits 
The book display will be open on the fifth 


; flo | 

throughout the Congress period. OF of Ky ua 
» KIC 

(3) Invitation Letters pat 


An official Invitation will be sent by the Orpa : 
Committee upon request. However, this invitati, Us 

not include the payment of any expenses, such là situ 
istration, travel, or accommodation fees. This E KIC 


should be sent to the ICM-90 Secretariat. Pd 

c ] 
(4) Climate and Clothing " 
Kyoto is usually hot and humid in August, The o. ce 


temperature in August is 27.5? C (81.5? F) am; peg 
average humidity is 77%. Accordingly, light and E KIC 
clothing is appropriate. The Conference Hall aii Date 
major hotels are well air-conditioned. A light sweaty, Frid: 
cardigan may be useful there. No formal dress wi} P 
required on any occasion during the Congress. < att 0 
7s de 
(5) Credit Cards 
Diners Club, American Express, Visa and Master (hy 
cards are widely accepted at hotels, department st: 
shops, and restaurants as well as by major transporti Sion; 
systems. Other international credit cards have Mi! e. 
been introduced in Japan. Note that credit cards wil! p. 
be accepted for payment of the Registration fee di o 
Congress. OR 
nizin 
(6) Health and Accident Insurance EU 
The Congress fee does not include insurance for thee buses 
ticipants against accidents, sickness, or loss 0 » andr 
property. All participants are advised to make Ds le bc 
sary arrangements for short-term health and 5? "me 


insurance before departure. f ki 
Tom 
(7) Tipping T 
Tipping is not customary in Japan. E 
child 


(8) Electric Current E 
The electric current is 100V, 60Hz AC in We 


e "har 
(eg, Kyoto) and is 100V, 50Hz AC in ey 


(e.g., Tokyo). Du 
Ote] 
i for x 

List A Complimentary Program “to 
Accompanying Members 11 ppi” Xo, 

These programs are complimentary. No wed w the K 
necessary. They are on first-come first" eink ley 
long as capacity permits. All programs W! satio? LS 
The rooms will be announced in the Res! t 


for Accompanying Members. 

KICH-1 Movies 

Date: Tuesday, August 21, 14:00-15:00 
Wednesday, August 22, 10:00-11:00 


International Co 


to provide information about what is 
r sightseeing in Kyoto and Nara. i 
"i en (Japanese comic play) in English 
» icm? p August 23, 10:00-11:00 

pate: T pue of traditional drama reflecting everyday and 
3 a ditions, often making use of mime and comical 
Ong, situations. 
a ICH Tea mur 24 and Monday, August 27 


10:0, 11:00, 13:30, 14:30 and 15:30 
‘This will ise! 
; the Garden of KICH. Capacity for one session is 35. 

ave ae entrance tickets will be available at the Registration 
ax; Desk on first-come first-served basis. 
iw, KICH-4 Origami-the Art of Paper-Folding 
m Date: Tuesday, August 21, 15:00-16:30 
ede; Friday, August 24, 10:00-12:00 

Participants of this program will learn the Japanese 
„art of folding paper into various shapes and using them 
yas decorations. Other paper works will also be included. 


will 


r Chis : A 
T List B Excursions 


. Sunday, August 26 will be set aside for optional excur- 


rib ~ 
ia sions and no lectures will be scheduled on this day. The 


sls: following Excursions are operated by the Japan Travel 


i 
j 


TI Pod. For application, please fill out the enclosed Form 


n QA and Accompanying Members, the Orga- 

40 ^ eue will subsidize excursions by deducting 

thee tee : om excursion fee or giving a one-day pass for 
Subway of Kyoto City. Please make a choice 


pers and mak es 
T : an application on Form C. Excursions can also 


it one day a the Congress but 333,000 support and the 
ees will not be given in that case. 
a mee for these excursions are available 
„Actual pick-up t; : ; : 
Will be XE up times will be shown on a ticket which 


Fares for e you during the Congress. 

Children Deed dren are the same as adults in case the 
at Charge, their seats. Otherwise, they are free of 
0^. 

1 EX4 
Kyot 
| Date Aug. T ‘noon Tour (Same as PA-15.) 
T Kiyo Heian x Time: 13:00-17:30, Fee: 35,000 
p e Eee o Diusangendo Hall— 

hrine- i 
i is ae most representative Shinto Shrine in 
The Kyot Capita] aie to Emperor Kammu, the founder of 
; abita]. Emperor Komei, the last Emperor of 


| dout the Sendo Hal: 

othe Ie mj all: The present building was reconstructed 
ens of inn century, and is regarded as one 
“Tem jcsiteetre of its kind. The temple is 
“ddhist ue d Thousand Images" because of its 
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Kiyomizu Temple: is one of the oldest temples in Kyoto, its 
origin dating back to the 8th century. Its main hall stands on a 
cliff, with a wooden platform in front from which a panoramic 
view of Kyoto can be enjoyed. 


EX-2 Nara 
Date: Aug. 26 (Sun.), Time: 8:00-17:30, Fee: ¥9,200 
(lunch included) 
Hotel—Tobihino (Deer Calling) —Kasuga Shrine— 

Lunch at Nara Hotel—Todaiji Temple—Kofukuji | 
Temple—Hotel i 

Tobihino (Deer Calling). Hundreds of deer will gather at the | 
caretaker's trumpet-call. This is truly a magnificent scene. 

Kasuga Shrine: consists of four small shrines. 

Todaiji Temple: boasts of two of the world's largest work of 
man. One is the Daibutsu or Great Buddha, the largest bronze 
statue on earth. The other is the Daibutsuden or the Hall of 
the Great Buddha in which the Daibutsu is enclosed. It is the 
largest wooden structure made by man. 

Kofukuji Temple: founded in Nara in 710 as the tutelary 
temple of the Fujiwara nobility. A large museum houses some 
of the finest images of Buddha in Japan, dating from the 7th 
century through the Kamakura period (1185—1333). The collec- 
tion is regarded as essential to the study of Japanese culture. 


EX-3 Mt. Hiei & Lake Biwa 
Date: Aug. 26 (Sun.), Time: 8:15-16:30, Fee: ¥11,700 
(lunch included) 
Hotel—Enryakuji Temple—Biwako O'hashi Bridge— 
Lunch at Biwako Hotel—Lake Biwa Cruise—Hotel 
Enryakuji Temple: is located atop Mt. Hiei in a thick grove 
of Japanese cypress-trees. 
Biwako O'hashi Bridge: is a 1,350 meters long toll bridge. 
Lake Biwa: is the largest fresh-water lake in Japan. Enjoy a 
delightful cruise on Lake Biwa aboard a large sightseeing vessel 
called the “Michigan”. 


EX-4 Rapids Shooting & Arashiyama 
Date: Aug. 26 (Sun.), Time: 9:00-16:30, Fee: ¥11,500 
(lunch included) 
Hotel—Kameoka—Arashiyama—Lunch at Rantei— 
Tenryuji Temple—Ryoanji Temple—Hotel 
Rapids Shooting: is an exciting 16 kilometer, ninety-minute — 
trip downsteam, shooting the Hozu Rapids aboard a flat-bottomed n 
boat from Kameoka to scenic Arashiyama. een 
Arashiyama: is a beautiful spot where one finds within its. 
limited area all the beauties of nature. V ene 
Tenryuji Temple: is the headquarters of the Tenryuji school 
of the Rinzai sect. s oss 
Ryoanji Temple: was founded by Priest Giten under: 
tronage of Katsumoto Hosokawa in 1448. Its is h 
mained intact, and the temple is especially: : 
hundred year old rock garden, which contains no 
The garden was constructed around 1450, soon after the fo 
ing of the temple. As it contains no plants, it i one of the ` 
few old gardens which can be seen exactly as th 
it. xm ex 


List C Program of Accompanying Members 
(PA) 
Persons registered as Accompanying Members may apply 
for this program. For application, please fill out the 
enclosed Form C. 

Any of the following programs will be cancelled if the 
number of participants for the program is less than 30 
persons. 

For Accompanying Members, the Japanese Organiz- 
ing Committee will subsidize a total amount of ¥2,000 
per person for these programs. 

Actual pick-up times will be shown on a ticket which 
will be handed out during the Congress. 

A combination of morning, afternoon and night 
programs on the same day is possible. 

Fares for children are the same as adults in case the 
children need their seats. Otherwise, they are free of 
charge. 


PA-1 Yuzen Dyeing & Pottery Making 
Date: Aug. 22 (Wed.), 8:30-12:00, Fee: ¥8,500 
Hotel—Kodai-Yuzen-en (Yuzen Dyeing)—Ashahido 
(Kiyomizu Pottery)—Hotel 
Kodai-Yuzen-en: The Kyo-Yuzen process, devised about 300 
years ago, is a unique technique for dyeing clothes beautifully. 
Yuzen (printed silk) is one of representative dyed goods in 
Japan. 
You will also enjoy dyeing your own handkerchief! 
Asahido (Kiyomizu Pottery): Kiyomizu-yaki (pottery) is the 
most popular chinaware produced in Kyoto. You can enjoy 
making pottery yourself and can observe the various techniques 
to produce Kiyomizu pottery. 


PA-2 Tea Ceremony, Flower Arrangement, Origami Art 
(paper folding) & Shopping 

Date: Aug. 22 (Wed.), 13:00-16:30, Fee: ¥8,300 
Hotel—Higashiyama Saihoji (Tea Ceremony, Flower 
Arrangement and Origami Art)—Kyoto Handicraft 
Center—Hotel 

The tea ceremony: which originated with Sen-no-Rikyu in 
the 16th century is a ceremony practiced in cultured circles 
in Japan and is a means of cultivating mental composure and 
poise. In the ceremony, powdered green tea is whipped with 
hot water in a special tea bowl and served to participants with 
Japanese sweet cakes. 

Demonstration and practice of flower arrangement: The les- 
son, in which flowers are arranged in a vase, will be given in the 
traditional style. 

Origami Art (paper folding): The history of Origami dates 
back so far that it is not quite certain how and when the popular 
images such as the crane or treasure boat became established 
Enjoy making paper images. i 

Kyoto Handicraft Center: A place to observe exhibitions and 
demonstrations of Japanese traditional arts and crafts. 


PA-3 Japanese Calligraphy and Traditional Arts 
Date: Aug. 23 (Thu.), 9:00-12:00, Fee: ¥7,000 
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Hotel—Kanpo Kaikan (Japanese Calligraph 
Municipal Museum of Traditional Industry. p 
Kanpo Kaikan: You can learn the history of Jas Ote pate 
raphy and try it by yourself at the Japan Calligraphy pe yi 
Foundation. Y Edig, 
Kyoto Municipal Museum of Traditional Ind 


mi > ngü Ustry: Shrin 
in 1976, exhibits Kyoto’s traditional handicrafts Oe 


and Fey, Tem 


demonstrations in the actual making of the articles. B 

fices Y 
PA-4 Kyoto Garden Tour a 
Date: Aug. 23 (Thu.), 13:00-17:00, Fee: ¥5 200 f 
Hotel —Myoshinji Temple—A Gardener’s Residen £ 
Ryoanji Temple—Hotel D 


Myoshinji Temple (Garden of Taizo-in): The entire ara. thal r 
the garden is covered with nearly 40 species of green and yl K 
moss, some grown to an unusual thickness, and is world fam 


for this unique feature seen nowhere else. PAJ 
A Gardener's Residence: Visit a farmhouse style privately: we 
with its traditional kitchen, and its lovely garden. ~ incluc 
Ryoanji Temple: See EX-4. Hotel 
Lunet 

Hotel 

PA-5 Rapids Shooting & Arashiyama En 
Date: Aug. 24 (Fri.), 8:30-12:00, Fee: ¥7,800 Bi 
Hotel—Kameoka—Arashiyama—Hotel La 
Rapids Shooting: See EX-4. Mi 
Arashiyama: See EX-4. sect, al 
PA-10 

PA-6 Japanese Religion and Kimono Show Date: 


Date: Aug. 24 (Fri.), 3:00-17:30, Fee: ¥5,500 Hotel 
Hotel—Daitokuji Daisen-in Temple—Nishijin — New 
Textile Center—Inaba Cloisonné—Hotel wir Ni 
Daitokuji Daisen-in Temple: founded in 1319 by Abbot A P 
Later, Abbot Ikkyu reconstructed it as one of the e ? 
of the Rinzai sect. Karesansui (garden which uses wis vs | 
and rocks to symbolize water and lands) is known for w P 
scenic beauty. You will observe a sermon by the priest s 
Nishijin Textile Center. You will enjoy a Kir itd PA 
show, a demonstration of weaving, and displays of Nis Date: 
fabrics. asia” includ 
Inaba Cloisonné: Cloisonné originated in Central AS ip 


s an with d Ote]. 
Was a center of ancient culture. The art came to a abot! Lunch 


dhism. Inaba Cloisonné Co., established in 1887, Comp; 
years of experience. ia 
eloped 

Kir 


PA-7 Traditional Market & Cooking Da 
.x11 000 DAT 
Date: Aug. 25 (Sat.), 8:30-13:30, Fee: *lL ol ting 
Hotel—Nishiki Market—Taiwa Cooking 5000 A 
Hotel are? isl? Phy 
Nishiki Market: Nishiki street in the downtoW” 7^ si! Date. 
with many shops for daily necessities. You C2? j n in 
Japanese life in this shopping street. ‘no Sch ol A ut 
Taiwa Cooking School: The Taiwa Cooking i f 
gun in 1931 by Mr. Tomojiro Tanaka, the father ; 
president. isl 
You can enjoy cooking Japanese style put 
then enjoy eating the results! SS 


oU, 
he” 


nebi 
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a Full-Day Tour 


S "T Nar 7 (Mon.). 8:30-17:30, Fee: Y11,000 (Iunch 
Wo pue AUB: 7 
V y cluded) E Temple— Todaiji Temple—Kasuga 
"s gotel— + Park—Lunch at Nara Hotel—Kofukuji 
Ope. shar” Hotel 5 b f v : 
fa. TEMP doi Temple: is composed of a number o splendid edi- 
a D oin cially exquisite interior adornments. Its principal 
fies with Ere main hall, the Phoenix Hall, where a magnifi- 
ea huie of the Amitabha is enshrined. 
Dum Temple: See EX-2. 


a Shrine: See EX-2. 


(ast : 
a overs 525 hectares. It is noted for the tame deer 


Deer Park: cover 
hat roam the park in small groups. 
a Kofukuji Temple: See EX-2. 
yel: 
fiv. pi. 9 Mt. Hiei & Lake Biwa 
Date: Aug. 28 (Tue.), 8:30-17:00, Fee ¥13,000 (lunch 
E included) 
Hotel—Enryakuji Temple—Biwako O’hashi Bridge— 
‘lunch at Lake Biwa—Hamaotsu—Miidera Temple— 
Hotel 
Enryakuji Temple: See EX-3. 
Biwako O'hashi Bridge: See EX-3. 
Lake Biwa: See EX-3. 
Mildera Temple: is the headquarters of the Tendai-Jimon 
sect, and was founded in 674 in memory of Emperor Kobun. 


Neen 


ay Automobile Factory & Sake Brewery 

s Aug. 29 (Wed.), 8:30-13:00, Fee: ¥4,900 

i ti—Nissan Motors, Ltd.—Gekkeikan Sake 

nyt Hotel—KICH 
2 ix D Motors, Ltd: A factory belonging to one of the lead- 
He | ee companies in Japan. 
ite Sine, ieee Brewery: Sake is a traditional Japanese rice 
st. Sake tact strictly from moldy rice, steamed rice and wa- 
| i E Will take place at the end of the tour. 
[o a 355 tour, you can attend the Banquet at KICH. 
aj SAL] Matsush; 

sh 

E : A6 Aug, 30 (Th ae commen 
i included) u.), 8:30-17:00, Fee: ¥10,000 (lunch 


ith Hog 
lf Lancy Matsushita Museum of Technology— 


[0) S 
Compan "guchi Prince Hotel—Kirin Brewery 


5 of Technology: Numerous types of de- 
O ERED Cry: ectronic equipment are exhibited. 
‘ou will Visit is RR Limited: The Kirin Brewery com- 
ill ta pl biggest producer of beer in Japan. Beer 

Sh ace at the end of the tour. 

Oren.i : 
Mtin 8. 23 (T & Gion Corner (Night Tour) 
8 Noy Deluge hu.), 18:30-22: = : 
WF Aot" ced) :00, Fee: ¥8,000 (dinner 


—~ 


~~ elec 
Kirin tric and 


Sho, Oren- 
Ping o Chin: m “—Gion C 
$ E Orner— 
of inq i Bardens MEC. garden is er—Hotel 
S In Kyo RT Tegarded as one of the best land- 
i ânese tea c, YOY the demonstration of Koto Music 
a Ceremony 
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Gion Corner. The tea ceremony, flower arranging, ancient 
court music, Kyoto dance by geisha girls and Bunraku puppet 
drama are all demonstrated here. 


PA-13 Japanese Martial Arts & Tempura Dinner (Night 
Tour) 

Date: Aug. 27 (Mon.), 18:30-22:30, Fee: ¥1 0,500 (dinner 
included) 

Hotel—Seibukan (Japanese Martial Arts 
Demonstration)—Dinner at Japanese restaurant —Hotel 

Seibukan (Japanese Martial Arts Demonstration ): You will 
be thrilled by the exciting demonstrations of JUDO, KARATE, 
AIKIDO, KENDO, and IAI at teh Seibukan, and still active and 
authentic dojo, or drill hall. 

Tempura Dinner at Japanese restaurant: A delicious combi- 
nation of shrimp, fish, seaweed and vegatables fried in feather- 
light batter, TEMPURA is something no visitor to Japan should 
miss. 


PA-14 Kyoto Morning Tour 

Date: Daily 8:30-13:00, Fee: ¥5,000 

Hotel—Nijo Castle—Golden Pavilion— 

Kyoto Imperial Palace—Kyoto Handicraft Center— 

Hotel 

Nijo Castle: served as the residence of the Tokugawa Shoguns 
when they visited Kyoto. The typical style of art of the warrior 
class which can be observed here, is in clear contrast to that of 
the Court noblemen. 

Golden Pavilion: Yoshimitsu, the third Shogun of the Ashik- 
aga Shogunate, laid out an extensive garden and built a beautiful 
pavilion toward the end of the 14th century. The pavilion be- 
came known as the “Golden Pavilion” or Kinkaku because of 
its gorgeous gilding. 

Kyoto Imperial Palace: was originally built in 794. 

(On Sundays, National Holidays, the 2nd & 4th Saturdays 
and several other days, Higashi-Honganji Temple will be visited 
instead.) 

Kyoto Handicraft Center. See PA-2. 


PA-15 Kyoto Afternoon Tour 
Date: Daily, 13:00-17:30, Fee: ¥5,000 
Hotel—Heian Shrine—Sanjusangendo Hall— 
Kiyomizu Temple—Hotel 

Same as EX-1. 


PA-16 Nara Afternoon Tour 
Date: Daily, 13:00-18:30, Fee: 5,700 
Hotel—Todaiji Temple—Kasuga Shrine—Deer Park— 


Hotel 
Todaiji Temple: See EX-2. 
Kasuga Shrine: See EX-2. 
Deer Park: See PA-8. 
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Table A HOTEL ACCOMMODATIONS 


# = the number in the map 


Name of Hotel # Twin Single E. 
a. Takaragaike Prince Hotel 1 ¥20,000 *¥13,000 
b. Miyako Hotel uei ¥19,000 *¥12,000 
c. Kyoto Royal Hotel 12 ¥18,000 ¥10,000 
d. Kyoto International Hotel 8 ¥18,000 ¥9,000 
e. Kyoto Hotel 7 ¥17,000 ¥9,000 ER) 
f. Holiday Inn, Kyoto =| 2 — ¥14,000 ¥8,000 | 
g. Kyoto Park Hotel 20 ¥13,000 ¥8,000 
h. Karasuma Kyoto Hotel E 18 ¥13,000 ¥8,000 
i. Kyoto Palaceside Hotel 5 ¥12,000 ¥8,000 
j. Hotel Keihan Kyoto 25 ¥12,000 ¥7,500 
k. Hotel New Kyoto 9 ¥11,000 ¥7,000 
|. Kyoto Tower Hotel 22 ¥11,000 ¥7,000 
m. Kyoto Daini Tower Hotel 21 ¥11,000 ¥7,000 
n. Kyoto Daisan Tower Hotel 24 ¥11,000 ¥7,000 
o. Hotel Rich 17 ¥11,000 ¥7,000 
p. Hotel Alpha, Kyoto 13 ¥10,000 ¥7,000 
q. Sun Hotel, Kyoto Eu X11,000 ¥6,800 
r. Kyoto Garden Hotel =] 16 ¥11,000 ¥6,500 
s. Hotel Gimmond 15 ¥11,000 ¥6,500 
t. Kyoto Prince Hotel 3 E ¥10,000 ¥6,500 
u. Kyoto Tokyu Inn 19 ¥9,000 ¥5,500 
v. Kyoto Travellers’ Inn 6 t ¥9,000 'X5,000 
w. Kyoto Travellers’ Inn 6 4 beds in 1 room with bath = 
¥3,500/person 
4 beds in 1 room with bath 
¥3,090/person 
[Yano Youn Hos | a | 3 - 8 beds in 1 room without bath 
¥2,450/person 


6 - 8 beds in 1 room without bath 
Dinner & Breakfast included 
¥3,295/person 


Single occupancy of twin room. 
If you wish to book a Class E ro i 

om, ol : can 
share a room, and include their Sa ee o MEE 
representative out of 4 room 
Similarly, if you wish to book 


€ room) and choose one r i Id write 
n epresentative, who shou / 
the name of all other roommates in Form C as Hotel Room-mates and make the application. 
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Holiday Inn, Kyoto : y 28 $ iaoe | 
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yoto Prince Hotel GOJO all fa: 2 = as” 
Phone 781-4141 [] r | Era fs 
Utano Youth Hostel U wsm d d : EISE AS) 
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Hotel New Kyoto nme nE xujo | [ 1 MM | 
. Phone 801-2111 Hort 
Miyako Hotel 16. r) Kyoto Garden Hotel 22. |) Kyoto Tower Hote 
. Phone 771-7111 Phone 255-2000 Phone 361-3211 
Higashiyama Youth Hotel ^ 17. o) Hotel Rich 23. x) Kyoto Tower Restel 
Phone 761-8135 Phone 341-1131 Phone 371-1269 
Kyoto Royal Hote 18. h) Karasuma Kyoto Hotel 24. n) Kyoto Daisan Tower Hote! 
Phone 223-1234 Phone 371-0111 ; Phone 343-3111 
Hotel Alpha Kyoto 19. u) Kyoto Tokyu Inn 25. j} Hote! Keihan, Kyoto 
5 Phone 241-2000 Phone 593-0109 Phone 661-0321 
un Hotel Kyoto 20. g) Kyoto Park Hotel 
Hon hone 241-3351 Phone 525-3111 
otel Gimmond 21.m) Kyoto Daini Tower Hotel 


Phone 221-4111 


Phone 361-3261 
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Form A 


Preregistration Form 
International Congress of Mathematicians 1990 (ICM-90) 
Kyoto, August 21 - 29, 1990 
Please type or print all information in Roman letters. Please avoid using cyrillic alphabets, 
Chinese Characters, etc. 


This Form must be sent to: 
Secretariat ICM-90 


Research Institute for Mathematical Sciences 
Kyoto University 
Kitashirakawa, Sakyo-ku 
Kyoto 606, JAPAN 
A. Personal data of the Ordinary Member. 


ln lla c rca 
(LastzFamilyzSurname) (First=Given Name) (Middle Name/fnitial) 
Tile: Mr. Ms. Dr. Prof. Others (Specify): 


Name of Institution: 


Telephone: Fax: Telex: 


Email address: 


Mailing Address: 


Nationality (Citizenship): 


(We wil : "icem 
l need correct information in connection with your visa application.) 


Name 
Of the country to be used on the Congress Admission Badge: 


B, 
Accompanying Members 


Num 
ber of Accompanying Members: 


1 Name(s 
B D 
e a TETTE REESE EIE - wos 
P (Last-Family-Surname) (First-Given Name) (Middle Name/Initial) 
—_——_—_— RC TREE » noe 
(Last=Family=Sumame) (First=Given Name) (Middle Name/Initial) 
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C. Child Members 


Number of Child Members: 


| Er. ————À M E eee 
| NO! pr (Middle Name/Initial) 


(Last=Family=Sumame) (First-Given Name) (Age) 
l Poon a a TAI AA 
| (Last=Family=Surname) (First=Given Name) (Middle Name/Initial) (Age) 


D. Short Communication (Deadline: April 15, 1990) 


1.1 [] wish to contribute a short communication 
I [J donot wish to contribute a short communication 


2. Abstract of Short Communication is enclosed(in case you wish to contribute) 


O yes 


[] no because 


E. Number of members from your party participating in social events 


musical 


F. Registration Fee | 


L- m on or before After 
May 15, 1990 May 15, 1990 


Child Members 


To be sent before 


May 15 
[] U.S. $200 


US$70x persons 


Ordinary Member C ¥ 30,000 L] ¥ 40,000 


Accompanying 
Members 


¥ 10,000 X persons = 


The method of payment: as explained in the copy of the enclosed bank statement 
(If proof of payment is not enclosed, please explain the situation in exact detail ) 


i 
H 
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Acknowledgement Card 
International Congress of Mathematicians 1990 
August 21 - 29, 1990 Kyoto, Japan 


The secretariat acknowledges receipt of 


C] your preregistration [C] your abstract 
C] with a proof of payment (J in good order 
£] without a proof of payment C] resubmission required 


You will be notified of the acceptance/rejection 
of your short communication and the date of Date received: 
presentation in due course. 


Reg. No. 


Please indicate your Reg. No. in any further 
correspondence. 


Acceptance-Rejection Card 
International Congress of Mathematicians 1990 
August 21 - 29, 1990 Kyoto, Japan 


Your abstract entitled 


has been L] accepted in the section 


C] not accepted 


Tentative Aug. Aug. Aug. Aug. Aug. 
Schedule 02-.- 235 24 aes 


**IF AT ALL POSSIBLE, USE THE CARDS PROVIDED IN THE OFFICIAL 
ICM-90 SECOND ANNOUNCEMENT 


The Forms are to be enclosed with a completed Preregistration Form. 
If you are applying for a Short Communication, please enclose both cards. 


Otherwise, enclose only the Acknowledgement Card. : 
Do not forget to write your name and address on the other side of the cards. 
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Secretariat ICM-90 4 qual 
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| Research Institute for | 7 
| Mathematical Sciences | 4 à 
| Kyoto University | a i 
| Kitashirakawa, Sakyo-ku | 35 
| Kyoto 606, Japan | - 
To Name: eam 
Address: N 
Theo 
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sectio 
the pi 
Country: | ma 
| 1 
Air Mail | } 
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tion for preparation of abstracts 
pstruc A should be typewritten (or of letter 
jj Each D onir printer is used) on good quality, 
faco er, using black ribbon. If symbols are 
P ck ink must be used. It should be in 


added dy for photographic reproduction. 
4 orm d 
a typed P : y ; 
(i) ae 10cm (height) (8” x 4”). 


10cm ( Name, affiliation, country and title should be 
A rate spaced on the first lines, as in the following 

type 

example: 


Newton, Isaac, Cambridge Univ., United Kingdom, 
1 D 


of the Moon's Motion ; 
s A classification of the subject according to the 18 


gctions listed on page 189 should be given at the top of 
the page outside the rectangle containing the text of your 


your talk so that related talks are presented in the same 
session. Thus the Section in the acceptance card may be 
different from your selection of sections. 

(v) In case of joint authorship, the presenter’s name 
should appear outside the rectangle. 

N.B. If the abstract does not conform to the above 
rules, it will be returned to the author for resubmission. 

Please refer to the example on page 208. In photo- 
graphic reproduction, the size will be reduced to 70%, 
Thus the example on p. 208 will be reduced to the 
following size. 

NEWTON, Isaac, Department of Applied Mathematics and Theoretical Physics, Univer- 
sity of Cambridge, Silver Street, Cambridge, CB3 SEW, UK and GAUSS, Carl F., Faculty of 
Mathematics, University of Göttingen, 6400 Gottingen, FRG.-Theory of the Moon's Motion. 

The irregularity of the Moon's Motion has been all along the just complaint of as- 
tronomers; and indeed we have always looked upon it as a great misfortune that a planet 
50 near us as the Moon is, and which mught be so wonderfully useful to us by her motion, 
as well as her light and attraction (by which our tides are chiefly occasioned) should have her 


Orbit so unaccountably various, that it is in a manner vain to depend on any calculation of an 
eclipse, a transit, or an appulse of her, tho never so accurately made....... 


abstract. In some cases, we might change the section of 


GEE KEEP RECEIVING BEBEEEEEEEEEEEEN 


UME TRENDS 


ANational Science Foundation grant has allowed the free distribution of Volume 1 (six issues) of UME TRENDS in 
the United States to all AMS, MAA, and SIAM members, as well as a few other groups and individuals. 


J - - . : c . 
Volume 2 will also be distributed without charge to those requesting a subscription. Send your request to: 


Customer Services Department 
American Mathematical Society 

P.O. Box 6248 

Providence, Rhode Island 02940-6248 


If pen 
You have not already done so, be sure to mail your request to continue receiving UME TRENDS. 


Toc 
Over th : : i i subscription 
| Teques, e Cost of Postage, people outside the United States will have to remit $7.00 along with the subscriptio 


| 55 5 an increase of $1 00 over the charge for Volume 1. 


1 We ho - 
ton is es enjoyed the first issues of UME TRENDS and found the articles helpful. Future plans for the publica- 
nd on the number of people requesting UME TRENDS, so please respond today. 


Ed Dubinsky, Editor 
UME TRENDS 
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THE INTERNATIONAL CONGRESS OF MATHEMATICIANS 1999 
KYOTO, JAPAN 
August 21 - 29, 1990 


sex LOWEST AIRFARES AVAILABLE m l 
1-800-999-9780 


TRAVCON, INC., in conjunction with Northwest Airlines (the #1 U.S. airline 
to the Orient) and Japan Airlines (the official airline of Japan), offers the most 
convenient flights and competitive airfares available to Kyoto, Japan. 


The lowest roundtrip airfares require a seven day minimum Stay, are subject 
to airline change/cancellation fees, and must be purchased at least seven 
days prior to departure. Your airfare is not guaranteed until ticketed. 


If Northwest Airlines or Japan Airlines does not provide convenient 
service from your area, Travcon will inform you of the most convenient 
flights and lowest available airfares on other airlines. 


Each International Congress participant will also receive $100,000 


flight insurance with each ticket purchased through TRAVCON 
aboard any airline. 


In addition, other bonuses are available; please call for further details. 


It is extremely important to make your reservations as soon as possible, for 
August flights to Japan sell out far in advance. 


For International Congress participants planning to extend their travel to 
other exciting destinations within the Orient, our highly experienced, well 
traveled staff can provide all the necessary arrangements 


Call Today Toll Free and Save: $ 


1-800-999-9780 
H- Monday - Friday, 9:00 am - 5:00 pm EST 2 4 
TRAVCON, INC. 
65 LaSalle Road, Suite 300 


West Hartford, CT 06107 
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FORM C 


ACCOMODATIONS AND TOUR APPLICATION FORM 


Return this form by June 30, 1990 to 


NGRESS OF JAPAN TRAVEL BUREAU 
INTERNATIONAL CO Kyoto Office, ICM-90 Dept. 
M ATHEMATICIA Higashi-shiokoji-cho 


o, Japan, August 21 - 29, 1990 Shimogyo-ku, Kyoto 600, Japan 


Kyot 
Type or print in BLOCK LETTERS 
[Name : 
Prof. / Dr. / Mr. / Mrs. / Ms. 
(Family Name) (First Name) (Middle Initial) 
Affiliation : 
(University, Company, etc.) 
Address : 
(Street) Ci 
[] Office ps 
| [C] Home 
à (Province/State) (County) (Postal Code) 
(Telephone) (Telex) (Facsimile) 
Accompanying Person(s) : 
(Family Name) (First Name) 
E 


P. INT: 
MENT Total Amount Y (Details on the reverse side) 
: enclose herewith a bank draft, covering the above total, payable to the order of the Japan Travel Bureau, 
qo Ue (Personal checks will not be accepted.) 
would like to pay the above total by Credit Card. (Please fill in the following form.) 


Record of Charges 


i) Total Amount: ¥ 
| Name of Card : Diners/Master/Visa/Amex (Circle one) 
Cardmember Account No. : 
Valid Dates: 

Cardmember Signature : 


Pay, ment 
9r proof of ; cm : ; 
form, ex iaie nde should accompany this form. If it is impossible to send fees beforehand, please attach a letter to this 


Your Address for further Correspondence 


M 
| lease Print Or 

i Ype your name and mailing address in the space above. It will be used for further correspondence. 
| 

| Date: Signature: 

| (This application will be valid upon your receiving confirmation from JTB.) 
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1 
l ¥20,000 = ¥ ¢ 
! Hotel Deposit — < —— room(s) X —— Ü 
Hotel Room-mates (In case of Class E Hotels and Youth Hostels) a sacle 
EXCURSIONS (EX) - SESS | : 
Aug. 26(Sun) Kyoto Afternoon Tour ¥5\00 ORR SD | | Es 
person(s) ¥ 
| Aug. 26(Sun) Nara 5920 X — d | ; | The 
Aug. 26(Sun) Mt. Hiei & Lake Biwa ¥11,700 X | — personis p m 
Aug. 26(Sun) Rapids Shooting & Arashiyama | ¥11,500 X person(s) | Y | fully 
Subtotal : yo (b) migh 
3! woul 
i X erson(s) X lg) St 
m | prefer to have a deduction from the tour ¥3,000 p d ki 
[] ! prefer to have a One-Day pass of buses and subway — — person(s) m 
(b) - (c) Y (d) offen 
PROGRAMS FOR ACCOMPANYING MEMBERS (PA) - ical | 
Aug. 22(Wed) PA-1 Yuzen Dyeing & Pottery Making ¥8,500 X e person(s) ¥ tapes 
: satisi 
$ Tea Ceremony, Flower Arrangement, x Weare 
A AN) Origami Art & Shopping poe Y P Rese 
Aug. 23(Thu) Moe Calligraphy & Traditional ¥7,000 X personis) " ing, ” 
A Japa 
Aug. 23(Thu) Kyoto Garden Tour ¥5,200 X SUS) d ¥ super 
Aug. 24(Fri) Rapids Shooting & Arashiyama ¥7,800 X person(s) | ¥ 8 
T femp, 


Aug. 24(Fri) 


person(s) | ¥ 


Japanese Religion & Kimono Show ¥5,500 X 


Aug. 25(Sat) Traditional Market & Cooking ¥11,000 X 


list o 
person(s) L« | (rice 


Aug. 23(Thu) PA-12 | Shoren-in & Gion Corner (night) 
Aug. 27(Mon) PA-13 Japanese Martial Arts & Tempura 
Dinner (night) 


¥8,000 X 


¥10,500 X 


Aug. 27(Mon) Nara Full-Day Tour | ¥11,000 x person(s) | Y o 
Aug.28(Tue) | PA-9 | Mt. Hiei & Lake Biwa | ¥13,000 x person(s) | Y 10 re 
Automobile Factory & Sake Brewery | ¥4,900 X person(s) | nre 7 
Matsushita & Brewery Company ¥10,000 X — person(s) but it 


person(s) ¥ Ti 
E A have 


Kyoto Morning Tour (Fill in date!) 


| Al | PA-15 | Kyoto Afternoon Tour (Fill in date!) X5,000 X 
PA-16 | Nara Afternoon Tour (Fill in date!) ¥5,700 X 


¥5,000 X 
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Support from the Congress ¥2,000 X person(s)* 


(e) - 
* The number of accompanying persons participating in PA. 


Total (a) + (d) + (g) = Vo c dM ise 


*The number of accompanying persons participating in PA. 


c persons) o a 


person(s) 


person(s) 


(f) x m [d fo 
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The Accidental Mathematician 


Michael Albertson* 


CO i I Dc ii Á . A 


The Organizing Committee of the International Congress 
has earned our gratitude. They amply document à care- 
fully planned event; however, a little more information 
might increase your enjoyment. Here is some of what I 
would tell my friends about going to Kyoto. 
_ Invest a little time now. First, pick up some language. 
‘Before our first visit to Japan we took an evening course 
(twice a week for ten weeks). Even that miniscule amount 
offered us opportunities that were not available to typ- 
ical tourists. As an alternative there are some language 
tapes that are commercially available. We have been 
satisfied with Japanese, Module 1 [Advanced Memory 
Research]. Practice listening and speaking while commut- 
Lider with the above obtain a copy of Everyday 
an [Schwarz and Ezawa, Passport Books]. It is 
| eae a something about Kyoto. Kyoto, a Con- 
i of what i e [Mosher, Tuttle] is on everyone's short 
| tices, trang ae about the city. Although its details 
istorica] dcc on hours, etc.) are outdated, the 
| Bidebooks al es are vivid. There are a number of 
| | recommend e but we have not discovered one 
] Seven Pa Qu Ithout reservation. For example Kyoto, 
Contains excelle e Heart of the City [Durston, Kodansha] 
Dut its details anq Potographs and suggestions for walks, 
1 ird, learn ee d are too often inaccurate. 
m the time = ething about the rest of Japan. If you 
$e not to, JOn6y, and inclination, there is much 
G too f; 
A pude book lar-from- Kyoto. There are numerous 


Oks: J 
J mo Tokyo ig eee Solo may be slightly better than 
amachi oo especial favorite of mine, and Discover 


Ree Shitamachi Times] is the best 
Out it. If you are considering travel 


E. n the i Uds apan Rail pass. For a little 
L Boos trip cost from Tokyo to Kyoto on 
Co; Nom; S E 
then mae Sci M Sad Albertson is a professor of mathematics 
puith.bitner, Smith College, Northampton, MA 01063, 
en liv RA Univers: Ping he spent a sabbatical as a visiting 
1 Iwakura DM in Kyoto. He and his wife and three 
Math, d Joan Big than a kilometer from the Conference 
matics , =, anson have recently co-authored the book 
Algorithms, John Wiley & Sons, Inc. 


n 
Tono Nd out 


the Shinkansen you can purchase a week of free rail 
transportation. 

Finally immerse yourself in all things Japanese. Your 
library will have Japanese fiction in translation: your 
video store will have movies to rent: CNN has a weekly 
news program on Japan. Practice eating with chopsticks. 

Most of the remainder of this article is meant to be 
read in parallel with the second announcement. For ease 
of reference, the numbering scheme is the same. 

5a. The Kyoto International Conference Hall is lo- 
cated in what we would call the suburbs of Kyoto. 
Although the design is based on that of ancient Buddhist 
temples, the scaling and the materials cause the building 
to remind me of a sci-fi starship. However, its setting 
is congenial. Immediately behind the center, there is a 
park with several trails and a lake where rental boats are 
available. 

5b. The tourist bureau gives out an excellent map 
of Kyoto. It shows major sites and transportation lines 
in English as well as Kanji. Thus if you show it to 
a taxi driver, he will be able to read it as well. They 
also publish (in English) a monthly Visitor’s Guide. If 
these are not available at the registration desk at the 
Keihan Hotel then you can obtain them at the Tourist 
Information Center. This is located on the west side of 
Karasuma-dori just north of the station. This center is 
open during standard Japanese business hours; the staff 
is both exceedingly helpful and fluent in English. 

Sh. You will probably need yen for such items as 
ground transportation immediately after arrival, but do 
not buy a lot in the United States. The “spread” at U. S. 
banks (the difference in the price to buy and sell yen) is 
likely to be several times that of a Japanese bank. It will 
take some time to change dollars or traveler’s checks in a 
Japanese bank: you fill out currency exchange forms and 
hand them over together with your dollars or checks at 
the counter, then sit until your number or name is called 
indicating that your cash is ready. The rates at hotels 
will not be quite as attractive as at Japanese banks. 

5i. The free bus service provided by the conference 
sounds excellent. Should you want to travel from the 
Conference Center to Kitaoji when a bus is not available, 
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a taxi would hold four and cost about 1000 yen. — 

Sj. Subway. To ride on the subway, purchase a ticket 
at a vending machine in the station. The amount of 
the fare will depend on the distance you want to travel. 
Some machines will change 1000 yen notes: all will 
change coins. There are large subway maps with fares 
above the vending machines. Insert your ticket in one of 
the machines at the gate. Watch someone to see where. 
Be sure to pick your ticket up at the other end of the 
machine, since you will need it to get out of the station 
where you get off. 

Sj. City buses. When you get on a bus, work your way 
towards the front so you can be ready to get off. Take 
a seat if one is available. The gray colored seats near 
the front on the left are reserved for senior citizens. The 
buttons located next to the seats and overhead signal the 

driver to stop at the next stop. Bus drivers tend not to 
answer questions. Note that the buses have a machine 
next to the driver that will change a 1000 yen note as 
well as various coins. The drivers can also give you small 
change (e.g. 20 yen if you put two 100 yen coins in the 
machine when the fare is 180 yen). There is a recorded 

voice that announces popular tourist stops in English. 

5j. Taxi. The left rear door opens automatically. 

5k. I do not recommend attempting to drive in Japan 
unless you read Kanji and are used to driving on the left 
side of the road. 

6a. The Takaragaike Prince is across the street from 
the conference center and looks pretty fancy from the 
outside. The Miyako is a Kyoto landmark. In general, 
hotel rooms in Japan are smaller than their counterparts 
in the U. S., but equipped with more gadgets. A pot to 
make hot water for tea seems to be standard. The hotel 
will provide (green) tea bags. If you are a coffee addict 
you might want to bring a jar of instant coffee. 

6b. Kyoto is an international city and, as you might 
expect, has a wide variety of eating establishments. 

Numerous restaurants serve western style food; however, 
the preparation tends to be indifferent and the prices 
high. Chinese restaurants are plentiful but you can 
probably get better Chinese food in this country. We 
ate out often, at small restaurants, fancy restaurants, 
Dro deo one ovii 

peri the nt was trying to be Swiss. My 
principal advice is to eat Japanese. 

There are small Japanese restaurants all over the 
city. Most have glass cases with plastic copies of the 
dishes on the menu and their prices. You don’t need 
to know the name of anything: pointing suffices. The 
set meals, “teishoku” (tay-show-koo), tend to be a good 
value. Usually these have rice, soup, and a small saucer 
of pickled vegetables accompanying the main dish. Stuff 
on noodles (sometimes cold) is also popular. Note that 
the rice is of the short grained variety: it will seem 
somewhat sticky. My favorite lunch (take out) w 
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of sushi - for 600 yen there would pe i 
pieces. Expect to pay anything above 1000 Out a & ur 
in a Japanese restaurant. If it looks fan e n tri, T 
be astronomical. Skip dessert. Expensive res UM 
automatically add a service charge to the bill Tat iga 
ones include it in the price. Don't tip, * Ted 


DET 
There are several alternatives for breakfag jn 


restaurants will offer what is called a mornin Sx goth 
sisting of a boiled egg, toast and coffee (no zu men 
might cost 400 yen. The major hotels also offer a west 
fast buffet. For perhaps 1500 yen, you can s k E 
eggs, fruit, toast, juice, coffee, as well as rice, fe liy Es 
soup, and other Japanese delicacies. Finally. led m ; 
bakeries are excellent: I recommend croissant, bap: IA 
and many of the pastries. Here the etiquette i; oj prese 
up a tray and a pair of tongs when you enter, sel; here. 
you want with the tongs, and take it to the cashier, x city I 
will wrap it. If you pick up something that is ha: E) 
than you expect, put it back. It is probably filled viiYou « 
brown bean paste called *an" (ahn): an acquired tat frain. 

Kyoto is filled with coffee shops. They are pasi E) 


sit and read or talk. The coffee tends to be strong, u easter 
in small cups, and cost 400 yen or more. If you ar: near | 
there at meal time, you won't be rushed. There area hiking 
familiar fast food chains. McDonalds has recogiz b ri 
the same food with reasonable prices. If you fuge ¢ 
craving for pizza, practice abstinence. Vending mit equ 
are more common than here and have a greater" i E 
of both hot and cold items. Canned sodas are M 
but don't expect sugar-free. =. Frond 
7d. As this is being written, the better deal 1s My ; 
for registration in dollars. This will remain t eu 
as the value of the dollar is below 150 yen. 11€? Japan 
a Postal money order sent directly to the Secr 
cost will be $3). 
9d. Telephones in Japan are easy t T. 
phones are readily available, though some E MAC 
NTT phone cards. Calling the U.S. from ap wk 
expensive than in the opposite direction. ie yy. A 
10(5). Japan is Sach more of a cash S a tik 
we are. Credit cards are not as widely at Fi 
this paragraph suggests. You can buy ê D. wel NA 
but you will need cash for admission? a8 Al n 
restaurants and merchants who do not SPP | m 
tourists. .. Kyoto it 
Sightseeing. During your stay !? IS Pest 
probably want to see some of the majo! E n : 
gardens, etc. The tours suggested in the oe e je! fo 
ment, run by the Japan Travel Bureau: e i 
pat" ely 


i 
se, a 
ou at 


well organized, informative, and EP 
(air conditioned busses, etc.) On us will 

Schedule will be inflexible, and a is 0 e? 
opportunity to explore on foot, whic mall po 


greatest pleasures. If you travel in 97. apie? | 


wl 
Wi 
# nbi 
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j 
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tour for less money. A clerk in your hotel 
id jour OW “gr various destinations for you in Kanji, 
org. yill Wte yo t hopelessly lost. The dangers you expect 
Tice. 5 uld you gum are virtually nonexistent in Kyoto. It 
Vin j a large City to carry small packs of tissues since paper 
Casoni good e available in public restrooms. A small 
jg not usually r hands after washing is similarly recom- 


-Sk goth to M Japanese-style toilets are still common, 
d TUM are almost always available. 
ral E The Heian Shrine and Kiyomizu are two must- 
end hts. The former, including its garden, takes about 
y a to explore. The temple compound at Kiyomizu 
P Do part of the reason for a visit here. The nearby 
pM M especially the Sannenzaka, comprise a historic 
is Op preservation district. One can easily spend several hours 
elects here. From Kiyomizu it is mostly downhill towards the 
hie, x ity. I would pass on the Sanjusangendo. l l 
isha: EX-2. Todaiji temple and its Daibutsu are impressive. 
led wij, You can easily arrange your own excursion to Nara by 
ed ust rain. 
ps EX-3. Mt. Hiei rises about 850 meters above north- 
ong westen Kyoto. It is the dominant geographical feature 
ou ae: near the conference center. One can get to the top by 
arc hiking or by taking a cable car. The station is just a short 
cogi (ab ride from the conference center. There are temples, 
yu hat huge cypress trees, and a rotating observation deck. Smog 
‘mat: frequently obscures an otherwise outstanding view. 
i EX-4, I have never done the rapids to Arashiyama, 
ett friends highly recommend it. The stone garden at 
. Eu famous, though it will probably be very 
| is 1 *d on a Sunday afternoon. 
UN rogram for Accompanying Members. Some of the 
0 anes, ‘grams include an introduction to various 
(MR E I don't feel qualified to comment on 
| "T Piae en a trip might be. "e 
‘yet, the K mainly, the Museum of Traditional In- 
Textile Cent yoto Handicraft Center, and the Nishijin 
Tiny day, T are worth a visit - good things to do on a 
cii Ni PA-7, Visiting a tradit; 
ce ot iis fascinatin raditional Japanese market such as 
th Pn. e asement food wandering through a supermarket 
jl )Y ores would p eon of one of the large depart- 
y” Tad from the me 2n Interesting contrast. Nishiki is 
| m y are on of Sanjo and Kawaramachi. 
4 tile, La bookstore E my favorite department store; 
s sine In nglish oR a surprisingly large collection 
a com T street full of airs); and Teramachi, a covered 
y “toch, Ned wit an Souvenir shops. A visit here can 
PAJ and/or Gi early evening stroll through the 
b Yey 2. The c On sections. 
Omer a © first ee and screens at Shoren-in are 
tara Were no, "€ Visited Kyoto we went to Gion 
4 Ni; 20t impressed 
f negy JO Castle ; cO : 
gh With Da; ..|$ a favorite. This could be 
Okuji. Instead of the Golden Pavilion 
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(Kinkakuji) try the Silver (Ginkakuji). The gold on the 
former IS garish, while the gardens at the latter are 
exquisite. Ginkakuji is less than fifteen minutes by 
number 5 bus from the Conference Center. Skip the 
Imperial Palace, though the grounds are a nice place for 
a picnic. 

The planned excursions visit most of the famous 
Kyoto sights. There is one half-day trip that would 
make an excellent addition. Northeast of Kyoto, past Mt. 
Hiei is the rural village of Ohara. This is accessible by 
city bus from a stop not too far from the Conference 
Center. Ohara contains a number of ancient temples. At 
Sanzen-in, the most famous, you will be required to trace 
some calligraphy (this is a tax dodge) as well as pay a 
stiff admission fee. The grounds are sublime. For those 
travelling with children, the movie village Eigamura in 
the western part of Kyoto is likely to be a big hit. 

Savoir Faire. If you are planning on visiting a Japanese 
mathematician at his or her university or perhaps en- 
joying a social occasion together during the conference, 
bring a small something that represents your home- 
town or institution. A small picture book would suffice 
- anything typical would be appropriate. An invitation 
to a Japanese home is considered a great honor: it is 
much more common to entertain visitors at a restaurant. 
Should you receive such an invitation, take flowers at 
least. When we invited Japanese visitors to our house, 
they, as often as not, brought an entire meal’s worth of 
food with them. 

Souvenirs. Consider before you go what you might 
want to bring back. The items that we typically identify 
as Japanese (electronics, cameras, etc.) are likely to be 
much more expensive than in your local store. For 
example, a videocamera in Kyoto might be twice the 
price that Sears sells it for. Of course there are some 
such things that you can buy in Japan that you can’t buy 
here: we brought friends a heated toilet seat. On this trip 
I plan on bringing back an automatic rice cooker. Our 
favorite souvenirs from Japan are silks, ceramics, and 
art. Forget buying a new silk kimono: they are interesting 
to price. You can get antique haori coats and kimono 
at Nishimura on Furomonzen in the Gion section. A 
man’s black silk haori coat with an elegant ukiyo-e 
lining might cost 15000 yen: without the lining, maybe 
a third of that. A woman’s haori or kimono might even 
be cheaper, depending on the style and condition. For 
widely available souvenirs such as paper fans, t-shirts, 
cotton yukata, and lacquer chopsticks, prices and quality 
will vary depending on where you buy. Hotel gift shops 
are likely to be expensive. Consider ticket prices as fixed, 
i.e. do not attempt to bargain. 

Assuming that you have done your homework, the 
best advice I can offer is to be adventurous. Try anything 
- go anywhere. The Japanese will be extraordinarily 
helpful, kind, and generous. 
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THIS SECTION contains announcements of meetings and conferences of interest to 
some segment of the mathematical public, including ad hoc, local, or regional meetings, 
and meetings or symposia devoted to specialized topics, as well as announcements 
of regularly scheduled meetings of national or international mathematical organizations. 
(Information on meetings of the Society, and on meetings sponsored by the Society, will 
be found inside the front cover.) 
AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, 
and specifies the place, date, subject (when applicable), and the speakers; a second 
full announcement will be published only if there are changes or necessary additional 
information. Once an announcement has appeared, the event will be briefly noted in each 
issue until it has been held and a reference will be given in parentheses to the month, 
year, and page of the issue in which the complete information appeared. Asterisks (*) 
mark those announcements containing new or revised information. 
IN GENERAL, announcements of meetings and conferences held in North America carry 
only date, title of meeting, place of meeting, names of speakers (or sometimes a general 
statement on the program), deadlines for abstracts or contributed papers, and source 
of further information. Meetings held outside the North American area may carry more 
detailed information. In any case, if there is any application deadline with respect to 
participation in the meeting, this fact should be noted. All communications on meetings 
and conferences in the mathematical sciences should be sent to the Editor of Notices, 


p 
care of the American Mathematical Society in Providence. MID, i b 
DEADLINES for entries in this section are listed on the inside front cover of each issue. In INVITED SPEAKERS: M. Grom s 
order to allow participants to arrange their travel plans, organizers of meetings are urged Schoen, S.-T. Yau. "i us 
to submit information for these listings early enough to allow them to appear in more than INFORMATION: p. Green 1, IN 


one issue of Notices prior to the meeting in question. To achieve this, listings should be 
received in Providence SIX MONTHS prior to the scheduled date of the meeting. 

EFFECTIVE with the 1990 volume of Notices, the complete list of Mathematical Sciences 
Meetings and Conferences will be published only in the September issue. In all other 
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of that issue will appear. As new information is received for meetin 301-454-7075; ^^ 4.23. 
that will occur later than the twelve-month SS ame GHI AA, ia 


mo^. 
454-7068, hckQpathen^ gi Of the 


rmation will not be repeated until the date of Wolpert we Cet 
the meeting or conference falls within the twelve-month peri > Sor ; LY. 
period. „edu; 
saw@athena.umd iN 
454-3275. 


Hyperbolic Geometry and Quasiconformal 1990 h, Federal Rept i tea 
: 5 : : - IMACS Conferenc wolfach, Fe T ig 
Mappings, Mittag-Leffler Institute, Djur- Aided Design, Yugoslavi s ene (Mar. 1989, p. 315) a d^ mati 
sholm, Sweden. (Dec. 1988, p. 1584) p. 914) - p. 3 12-16. Twist Mappings a (Non sae 
1989-1990. Special Year in Geometry, + sone Minneapolis, M 109 
University of Maryland, College Park, IAS Sects on Parallel ee d bs 
ng, Amst i wats Ae, 
MD. (Dec. 1989, p. 1432) Netherlands. erdam, The 13-16. Twenty-first TU Nus 


1990. IMACS International Workshop 
Massively Parallel Methods in Com- 
tational Physics, Boulder, Colorado. 


ORGANIZING COMMITTEE: 
SSH. 
wade (CWI), Th. J. Dekker (Univ 
of Amsterdam), H.A. van der Vorst 
(Univ. of Delft). Sees 


INFORMATION: H.J.J. teRiele, Dept. of 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


p. 601) 
15-21. 


e 
fere” 
International Cw 


er 
$2 


i nd Mathematical 
Equations ar mana 
l niversity of Alabama ae 
voor y physics: obama. (Oct. Iud: p. ; 
i m 


Isl p ingha™> tion Meeting of the 

ay al Sect! : 

© Ni eI State University, Manhat- 
AMS. 

Da won: W. Drady, AMS, P.O. 

xdg)  INORMAT ovidence, RI 02940. 


6248, Provi 


X Ang 
holm, Box 
: ence on Stochastic Flows, 


Confer : 
(bon of North Carolina at Char- 
— potte, NC. (Dec. 1989, p. 1434) 
18-24. Masstheorie, Oberwolfach, Fed- 


Ucation} ae of Germany. (Mar. 1989, 
Tig na Third Centenary Celebration of 
E a the Mathematische Gesellschaft in Ham- 
b burg, Bundesstraße, Hamburg. (Oct. 1989, 
a p. 1094) 
° 9-2. Eleventh Annual National Graph- 
nlite Association Conference and Expo- 
ore sition, Anaheim, CA. (Jul./Aug. 1989, 
389) p.166) 

he: 19-24. US-USSR Approximation Theory 
: si Conference, University of South Florida, 
^ = Tampa, FL. (Jul./Aug. 1989, p. 766) 
19-April 13. Mathematical Physiology 
and Differential-Delay Equations, Min- 
, 'apolis, MN. (Nov. 1989, p. 1248) 


5, Mare 


ü Fe : 
a i TE Directions in Matrix Theory, 
p um, AL. (May/Jun. 1989, p. 601) 


Twelfth N.M. Riviere 


Memori 
jm? "ure. Univer: mal 


sity of Minnesota, Min- 


neapolis, MN. 
yi 
PER 
O aa SPEAKER: Jürgen Moser. 
1 E fo EATON: E. Fabes, School of 
ji i University of Minnesota, 
M 9365, 15; MN 55455, 612-625- 


' 2325 
móc SEES 
y Y the Ame eastern Section Meeting 


ME ettevinie AR niversity of Arkansas, 


INF 
1 MATION: 
sib’ bx 6248 pro W- Drady, AMS, P.O. 
»*TOvidence, RT 0240. 


lg Universi 
re^ mag, Mual pm Arkansas? Hours 
(tical c. re Series in Math- 


^ Univ. of Arkansas, 
Tkansas. (Oct. 1989, 


» 


Konti 
n 
bervor s echanik der Festen 
Y. (Mar. 12 pu Seri 
: hysica] Systems, 
Blang * at Oxford Uni- 


S 


S Digitized oy setings and. onfereneesi and eGangotri 


INFORMATION: G.R. Grimmett 
School of Mathematics, University 
Walk, Bristol BS8 


i ITW; email: 
grımmett@npla.bristol.ac.uk or 
D.J.A. Welsh, Merton College, 


Oxford, OX1 4JD. 


26-29. Workshop on Number Theory and 
Algorithms, Berkeley, CA. (Sep. 1989, p. 
916) 

26-April 6. Workshop on Group Theory 
from a Geometrical Viewpoint, Interna- 
tional Centre for Theoretical Physics, 
Trieste, Italy. (May/Jun. 1989, p. 601) 
28-29. Chaos in Praxis: The Application 
of Nonlinear Dynamics in Social Realms, 
Battelle Conference Center, Seattle, WA. 
(Nov. 1989, p. 1249) 

29-3]. Modern Perspectives of Mathe- 
matics: Mathematics in Academia, Math- 
ematics as a Consumer Good, Cornell 


University, Ithaca, NY. (Nov. 1989, 
p. 1249) 
30-31. Illinois Number Theory Confer- 


ence, Urbana, IL. (Jan. 1990, p. 53) 


April 1990 


1-3. Low Dimensional Dynamics, Uni- 
versity of Maryland at College Park. (Jan. 
1990, p. 54) 

1-4. ENAR Spring Meeting, Baltimore, 
MD. (Jul./Aug. 1989, p. 766) 

1-7. Design and Codes, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 766) 

1-14. NATO Advanced Study Institute 
on *Generators and Relations in Groups 
and Geometries”, Castelvecchio Pascoli 
(Lucca), Italy. (Sep. 1989, p. 916) 

3-4. Mathematics in a Changing Cul- 
ture, Glasgow College, Glasgow, Scot- 
land. (Jan. 1990, p. 54) 

3-5. Forty-second British Mathematical 
Colloquium, University of East Anglia, 
Norwich, Norfolk, England. (Jan. 1990, 
p. 54) 

4-7. Symposium on Distributions with 
Given Marginals (In Memory of Giuseppe 
Pompilj), Rome, Italy. (Oct. 1989, p. 1095) 
5—7. Twenty-fourth Annual Spring Topol- 
ogy Conference, Southwest Texas State 
Univ., San Marcos, TX. (Nov. 1989, 
p. 1249) 

5-8. Conference on Algebraic K-theory 
and Algebraic Number Theory, Johns 
Hopkins Univ., Baltimore, MD. (Jan. 


1990, p. 54) 
7-8. Eastern Section Meeting of the 


AMS, Pennsylvania State University, Uni- 


versity Park, PA. (Note change in date 
from Oct. 1989, p. 1095) 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


*7-8. 1990 Association for Symbolic 
Logic Spring Meeting (in conjunction 
with a Spring meeting of the AMS and 
a MAMLS meeting), Pennsylvania State 
University, University Park, PA. (Please 
note changes from Nov. 1989, p. 1249) 


INVITED SPEAKERS: L. Lipshitz, A. 
Pheidas, H. Friedman, S. Lang, L. 
van den Dries. 


8-12. Gamm-Jahrestagung, Hannover, 
Federal Republic of Germany. (Jan. 1990, 
p. 54) 
8-14. Arbeitsgemeinschaft Mit Aktuellem 
Thema (wird in den Mitteilungen der 
DMY Heft 1/1990 bekanntgegeben), Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 766) 
9-13. Fifth Workshop on Mathemati- 
cal Aspects of Computer Science, Mägde- 
sprung, German Democratic Republic. 
(Nov. 1989, p. 1249) 
15-21. Mathematical Concepts of De- 
pendable Systems, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 766) 
*16-20. Using Algebraic Processors in 
Dynamical Systems, University of Min- 
nesota, Minneapolis, MN. 


INVITED SPEAKERS: R. Grossman, J. 
Guckenheimer, D. Lewis, N. Lloyd, 
K. Meyer, P. Olver, D. Schmidt, B. 
Sturmfels. 

INFORMATION: Institute for Mathe- 
matics and its Applications, 514 Vin- 
cent Hall, 206 Church St. S.E., Min- 
neapolis, MN 55455; 612-624-4066. 


17-21. Phenomenes de Stokes et Resur- 
gence, Marseille, France. (Jan. 1990, 
p. 54) 

* 17-21. International Conference on Ef- 
fective Methods in Algebraic Geometry, 
Castiglioncello (near Pisa), Italy. 


CONFERENCE Topics: Effective meth- 
ods and complexity issues in commu- 
tative algebra, projective geometry, 
real geometry, algebraic number the- 
ory; Algebraic geometric methods in 
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et 


algebraic computing. versity of New Mexico, Albuquerque, Univ, Dept. of M 


PROGRAM COMMITTEE: A. Conte 
(Torino), J. Davenport (Bath), A. Gal- 
ligo (Nice), Y. Grigoriev (Leningrad), 
J. Heintz (Buenos Aires), W. Lassner 
(Leipzig), D. Lazard (Paris), H.M. 
Moller (Hagen), T. Mora (Genova), 
M. Pohst (Diisseldorf), T. Recio (San- 
tander), J.J. Risler (Paris), M.F. Roy 


22-25 
SUP Etmputing, University of Florida, 
Gainesville, FL. (Jan. 1990, p. 54) 
22-21. 
Functions, Kozubnik, Poland. (Oct. 1989, 
p. 1095) 


Directions for the Decade in 


Tenth Conference on Analytic 


3 ath 
å l s» B "m 
| INVITED SPEAKERS: R. Benedetti, B. New Mexico. E RM " je 
| Buchberger, M. Demazure, G. Pfister, INFORMATION: W. Drady, AMS, P.O. singex@onesunmth et My, E 
| N. Vorobjov. Box 6248, Providence, RI 02940. -Ditnet, Wu 


: L/ 
6-12. Geschichte der Mathematy 7 
T 


wolfach, Federal Republi "nli 

C [ 
(Jul./Aug. 1989, p. 766) of Gem, ine 
7-9. 1990 IEEE Symposium on ell 
in Security and Privacy, Oaklaa Mars 
(Oct. 1989, p. 1095) T nut 
7-10. SIAM Conference on 


22-28. Einhollende Algebren und Ringe Applica, Scien 
Von Differentialoperatoren, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 766) 

*24-26. Second IMACS/ACM-SIGNUM 
International Conference on Expert Sys- 
tems for Numerical Computing, Purdue 
University, West Lafayette, Indiana. 


1 (Rennes), R. Schoof (Utrecht), C. 
j Traverso (Pisa). 
INFORMATION: C. Traverso, Diparti- 
mento di Matematica, Via Buonar- 
roti 2, 1-56100 Pisa (Italy); email: 
traverso@icnucevm.bitnet. 


of Dynamical Systems, Orlando, f «tel 
1989, p. 916) yp sl 


7-11. Recent Advances in Regi 17-15 
Montréal, Canada. (Jan. 1990, p. 8 in Pur 


7-11. Algorithme et Programm oa 
Marseille, France. (Jan. 1990, p, $) pea 


* ferson 
* 18-20. Biological Fluid Dynamics Work- 7-11. 


shop, Pittsburgh Supercomputing Center, 
Pittsburgh, PA. 


: PROGRAM: The workshop will fa- 
: miliarize biomedical researchers with 
computational methods for problems 
in biological fluid dynamics and pro- 


ORGANIZING COMMITTEE: E. Houstis, 
J.R. Rice, R. Vichnevetsky. 
INFORMATION: E. Houstis, Dept. of 
Comp. Sci, Purdue Univ. West 
Lafayette, IN 47907; 317-494-6003; 
Arpanet: enh(gcs.purdue.edu. 


Statistics Week, Univenié jon 
Montréal, Canada. i 


; INI 
Sponsor: Canadian Statistica &/ Mi 
ety. | Ch 
ORGANIZING COMMITTEE Mi 
deau, G. Ducharme, C. lá 225 
Lepage, S. Tardif, Y. Yatracos (0: tator 


dinator). sity, F 
INVITED SPEAKERS: L. Brown (120-26. 
nell U.), R. Carroll (Texas Mt Its Cle 
R.D. Cook (U. of Minnesota) " Federa 
Li (U.C.L.A.), C.E. Särndal (Ù 1989, 
Montréal), S. Weisberg (U. 2-24 
nesota). 3 ii E 
INFORMATION: S. Chénever, ' plic: 
CRM, Université de Montréal P. 916) 
6128-A, Montréal, Qo HE das 
Canada: 514-343-7501; Fax 7" fe o 


vide practice in applying supercom-  . 
puting resources to such problems. "27-30. Conference on Geometry and 
Previous supercomputing experience Topology, Harvard University, Cambridge, 
is not necessary. The workshop will MA. 

emphasize computer modeling of flow 
problems in which a fluid interacts 
with an elastic or muscular bound- 
ary. The workshop is funded by a 
grant from the Division of Research 
Resources Biomedical Research Tech- 
nology (BRT) Program of the Na- 
tional Institutes of Health (NIH). 
DEADLINEs: Deadline for submission 
of applications is March 15, 1990. En- 
rollment is limited to 20 participants. 
INFORMATION: C. Brooks, Biomedi- 
cal Initiative Coordinator, Pittsburgh 
Supercomputing Center, 4400 Fifth 
Avenue, Pittsburgh, PA 15213, 412- 
268-5206 or 1-800-222-9310 (PA); 1- 
800-221-1641 (outside PA). 


Sponsor: Lehigh University. 
INVITED SPEAKERS: I. Singer, J. Kol- 
lar, R. Schoen, E. Witten. 


28-29. Symposium on Value Distribu- 
tion Theory in Several Complex Variables, 
Univ. of Notre Dame, Notre Dame, In- real? Ny 
diana. (Nov. 1989, p. 1250) 2254; email: erm@ce-umont w 
29-May 5. Gruppentheorie (Pro-Endliche (o 
n Recen A 
Gruppen), Oberwolfach, Federal Repub- EE Te e S ut in Nab Cae 
lic of Germany. (Jul./Aug. 1989, p. 766) ments and Appit io 
30-May 4. Mathematiques pour la Robo- 


on 

and Computer Science, niea " AZ (N 

i i tre for Theoretical Physic$ js. 
tique, Marseille, France. (Jan. 1990, p. 54) 


(May/Jun. 1989, p. 601) is js 
*9-12. Computer Algebra p. n ` 
(CAP-90), Cornell Universi Yet , b. 
(Please note changes from Mu 
p. 1435) fm 
6 J. 
INVITED SPEAKERS: ~. 4; D Seti 
B. Halstead, M. Karp 


a SS Se eee 
May 1990 


3-4. Twenty-first Annual Pittsburgh Con- 
ference on Modeling and Simulation, Uni- 
versity of Pittsburgh, Pittsbur : PA 
(Sep. 1989, p. 916) "uei 


18-21. Sixty-eighth Annual Meeting of 
the National Council of Teachers of Math- 
ematics, Salt Lake City, UT. (Jul./Aug. 


1989, p. 766) ill W. Neun, ^ * c. 
5-6. Pacifi G.L. Miller, 

19-21. Fourth National Conference on nar, e eit Geometry Semi- E. Sibert. ES 

Undergraduate Research, Union College, egon, Eugene, OR. | 


ext P 
(Jan. 1990, p. 55) 13-19. Abstrakte Konte cl Nie 


b 
ep | 
“6-9. Computer Algebra and Differential Oberwolfach, Federal Pii j a 
Equations (CADE-90), Cornell Unive- many. (Jul./Aug- 19 "shop oN ie 
sity, Ithaca, NY. (Please note changes — 14-15. Regional Wons po 
from Dec. 1989, p. 1435) Conservation Laws, St 

INFORMA (Jan. 1990, p- 55) 


Schenectady, NY. (Nov. 1989, p. 1249) 
19-21. Conference on Function Spaces, 


Southern Illinois University, Edwards- 
ville, IL. (Dec. 1989, p. 1435) 


19-22. 1990 Far Western Section, Uni- 


CC-0. In Public Domain. Dura Rant cab Beas, NafavState 


on Nonlinear Anal- 


nce : 
E hy it vil Differential RN 
M ysis ei versity, New Brunswick, NJ. 
tug. 1989. P: 767) E 
(uii Workshop on K-Theory, Mathe- 
atik, f, E Sciences Research Institute, Berke- 
Cem; P (Jan. 1990, p. 55) ; 
ley, g, Singularities et Theorie de Hodge, 
Ne ae France. (Jan. 1990, p. 55) 
E m. Interface '90 (formerly Computer 
s Exe and Statistics: Symposium on In- 
e terface), East Lansing, MI. (Sep. 1989, 
= 5.916) 


7-19. Colloquium: Computer Graphics 
Ns in Pure Mathematics, University of Iowa, 
PS) sya City, IA. (Dec. 1989, p. 1435) 
ammi, ) Nineteenth Annual State of Jef- 
P Ji ferson Mathematics Congress, Whiskey- 
erst í town, CA. 


___| InrorMaTION: J. Ladwig, Dept. of 
tical s/ Math. and Stat., California State Univ., 


Chico, CA 95929-0525. 
ME 
Lé, 20-25. NSF/CBMS Conference on Op- 
cos (t itor Algebras, Texas Christian Univer- 
sity, Fort Worth, TX. (Jan. 1990, p. 55) 
own (© 20-26. The Schrödinger Equation and 
as i EET Counterparts, Oberwolfach 
ota), Federal Republic of Germany. Jul./A 
dal (1119, p. 767) BL. 
. d 2-2 3 : 
J.o E. The Simulation of Random Pro- 
: and Fields — Mathematics and 


rt, J. Applicatig 
te T 136) ns, Portofino, Italy. (Sep. 1989, 


TEE CBMS Regional Confer- 
i Nuber m nterface between Analytic 


ory and Har : E 
Ma monic Anal 
at Dé nhattan, KS. (Jan. 1990, p. 55 ne 


ness or ath United States National 
j^ (N 1988, led Mechanics, Tucson, 
io » P. 1389) 
Sha : Onlinear A - 
jé Pates : nalysis, F i 
Pa kia, (la : A 2Plications IV, CARIE 


MEE 

D Pac x a International Symposium 
Dr, i 

hs ^P. 496) gic, Charlotte, NC. 

pb Mey ] , Orksho 3 

; S Noni Proximatinn Viscous and Nu- 
Ne ~olina n of Shock Waves 
i State University, Raleigh, 

D eign, 
v Soo 


d S S: C 

ie) Sieny enter i 
| Amt Ca Research in 
NO Co, each Office.” We US 
OP Ics: Travelling Waves 
On laws, reac- 
tons, and numeri- 
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cal methods for nonlinear hyperbolic 
equations. 

INVITED SPEAKERs: M. Brio, R. Gard- 
ner, J. Glimm, D. Hoff, C. Jones, B. 
Keyfitz, T.-P. Liu, B. McKinney, R. 
Menikoff, K. Mischaikow, S. Osher, 
F. Palmeira, S. Schecter, M. Slemrod, 
J. Smoller, T. Ting, J. Trangenstein, 
Z.P. Xin. 

CALL FOR PAPERS: There will be ses- 
sions for fifteen minute contributed 
papers. The title and abstract of pa- 
pers should be received by March 20, 
1990. A proceedings volume will be 
published. 

INFORMATION: M. Shearer, Dept. of 
Math., North Carolina State Univer- 
sity, Box 8205, Raleigh, NC 27695- 
8205; 919-737-3298; 
shearer@matagh.ncsu.edu. 


* 23-27. Azumaya Algebras, Group Ac- 
tions, and Modules: A Conference in 
Honor of Goro Azumaya’s 70th Birthday, 
Indiana University, Bloomington, IN. 


PURPOSE: The dual purpose of this 
conference is to honor Goro Azumaya 
and to bring together for useful in- 
teraction mathematicians in three ar- 
eas of Professor Azumaya’s research: 
Azumaya algebras, group actions and 
module theory. These are areas of 
active research with significant histor- 
ical intersection; the scientific aim of 
the conference is to encourage and 
revitalize that intersection. 
ORGANIZERS: D. Haile, Indiana Uni- 
versity and J. Osterburg, University 
of Cincinnati. 

INVITED SPEAKERS: S. Amitsur, M. 
Artin, G. Azumaya, K. Fuller, S. 
Montgomery, D. Passman, D. Salt- 
man, L. Small, and R. Swan. 
INFORMATION: D. Haile, Dept. of 
Math., Indiana Univ., Bloomington, 
IN 47405; 812-855-2197; email: 
haile(giubacs.bitnet. 


*24. Second Conference on Lagrange Cal- 
culus, Community College of Philadel- 
phia, Philadelphia, PA. 


PunPosE: The conference is designed 
to bring together faculties engaged or 
interested in experimenting with a cal- 
culus based on Lagrange's approach, 
that is on the use of Taylor expansions 
obtained a priori and from which all 
the concepts of the calculus, including 
(sided) limits, are then derived. 
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PROGRAM: The conference will in- 
clude a minicourse, contributed pa- 
pers from faculties who have used the 
approach and a discussion session. 
INFORMATION: A. Schremmer, Mathe- 
matics Department, Community Col- 
lege of Philadelphia, Philadelphia, PA 
19130. Background papers will be sent 
on request. 


24-25. Twelfth Symposium on Mathe- 
matical Programming with Data Perturba- 
tions, George Washington Univ., Wash- 
ington, DC. (Nov. 1989, p. 1250) 
24-26. Conference on Probability Mod- 
els in Mathematical Physics, Colorado 
Springs, CO. (Jan. 1990, p. 56) 
25-31. Tenth International Conference 
on Pattern Recognition, Resorts Hotel, 
Atlantic City, NJ. (Mar. 1988, p. 466) 
27-June 2. Lyapunov-Exponents, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 19 89, p. 767) 
28-June 1. Twenty-second Annual Con- 
ference on Statistics, Tours, France. (Jan. 
1990, p. 56) 
28-June 1. Tenth International Confer- 
ence on Distributed Computing Systems, 
Paris, France. (Jan. 1990, p. 56) 
28-June 1. Mecanique Celeste et Sys- 
temes Hamiltoniens, Marseille, France. 
(Jan. 1990, p. 56) 

*28-June 1. Workshop on Set Theoretic 
Methods in Algebra, Baylor University, 
Waco, Texas. 


CONFERENCE THEME: The focus of 
the conference will be on the applica- 
tion of set theory in algebra, especially 
in abelian groups, rings and modules. 
INVITED SPEAKERS: P. Eklof, A. 
Mekler. 

INFORMATION: M. Dugas, Dept. of 
Math., Baylor Univ., Waco, TX 76798- 
7328; 817-755-3561; email: 
dugasm@baylor. bitnet. 


28-June 2. Geometry of Complex Projec- 
tive Varieties, Cetraro, Italy. (Nov. 1989, 
p. 1250) 

29-30. Algebraic Logic Conference in 
Honour of Professor Don Monk, Boulder, 
Colorado. (Nov. 1989, p. 1250) 

29-31. GAMM/IFIP Workshop: “Sto- 
chastic Optimization: Numerical Meth- 
ods and Technical Applications", Neu- 
biberg, Federal Republic of Germany. 
(Jan. 1990, p. 56) 

29-June 1. Eleventh Annual Conference 
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of the Canadian Applied Mathematics 
Society, Halifax, Nova Scotia. (Oct. 1989, 
p. 1096) 
29-June 2. Dynamical Theories of Turbu- 
lence in Fluid Flows, Minneapolis, MN. 
(Nov. 1989, p. 1250) 
29-June 2. Workshop on Dynamical Sys- 
tems in Fluid Mechanics, Minneapolis, 
MN. (Nov. 1989, p. 1251) 
30-31. Conference on Algebraic Logic, 
Boulder, Colorado. (Dec. 1989, p. 1436) 
*31-June 1. Annual Meeting of the Cana- 
dian Society for History and Philosophy 
of Mathematics, University of Victoria, 
British Columbia. 


Purpose: The aim of the conference 
is to exchange ideas in the history and 
philosophy of mathematics. There will 
be a special session on history and 
pedagogy of mathematics organized 
by Victor Katz, Univ. of the Dis- 
trict of Columbia, Washington, DC 
in which J. Grabiner is the principle 
speaker. 

INFORMATION: F. Abeles, Dept. of 
Math./Comp. Sci, Kean College, 
SCNJ, Union, NJ 07083; 
cpsf01@turbo.kean.edu. 


3]-June 3. Percolation Models of Ma- 
terial Failure, Cornell University, Ithaca, 
NY. (Dec. 1989, p. 1436) 


June 1990 


June/July 1990. International IMACS 
Conference on Mathematical Modelling 
and Applied Mathematics, Vilnius, USSR. 
(Sep. 1989, p. 917) 

1-8. Third International Symposium on 
Orthogonal Polynomials and Their Ap- 
plications, Erice-Trapani (Sicily), Italy. 
(Dec. 1989, p. 1436) 

1-10. Fourth Annual Meeting of the 
International Workshop in Analysis and 
its Applications, Dubrovnik-Kupari, Yu- 
goslavia. (Oct. 1989, p. 1096) 

3-6. 1990 Annual Meeting of the Sta- 
tistical Society of Canada, St. John’s, 


Newfoundland, Canada. (Sep. 1989, 
p. 917) 
3-6. Symposium on Chaos in Biolog- 


ical and Agricultural Systems, Lincoln, 

Nebraska. (Jan. 1990, p. 56) 

3-9. Graphentheorie, Oberwolfach, Fed- 

eral Republic of Germany. (Jul/Aug. 
1989, p. 767) 


4-7. Fifth Annual IEEE Symposium on 
Logic in Computer Science, Philadelphia, 
PA. (Sep. 1989, p. 917) 

4-8. Workshop on Model Theory, Berke- 
ley, CA. (Sep. 1989, p. 917) 

4-8. Nonlinear Phenomena in Atmo- 
spheric and Oceanic Sciences, Minneapo- 
lis, MN. (Nov. 1989, p. 1251) 

4-8. International Conference on Approx- 
imation Interpolation and Summability in 
Honor of A. Jakimovski, Tel Aviv, Israel. 
(Dec. 1989, p. 1436) 

4-8. International Conference on Boot- 
strapping and Related Techniques, Trier, 
Federal Republic of Germany. (Jan. 1990, 
p. 56) 


*4-12. Recent Developments in Geometric 


Topology and Related Topics, Villa *La 
Querceta", Montecatini Terme. 


SCIENTIFIC Directors: P. De Bar- 
tolomeis (Univ. di Firenze), E. Tricerri 
(Univ. di Firenze). 


INVITED SPEAKERS: Ch. Okonek (Univ. 


Bonn, BRD), J. Cheeger (Courant 
Inst, USA), M. Gromov (LH.E.S., 
France). 

INFORMATION: P. Zecca, Secretary, 
CIME, Istituto Matematico U. Dini, 


Viale Morgagni, 67/A, I 50134 Firenze, 


Italy. 


4-15. Analyse Harmonique sur Les 
Groupes Reductifs P-Adiques, Marseille, 
France. (Jan. 1990, p. 56) 

*4-28. Supercomputing Program for Un- 
dergraduate Research, Cornell National 
Supercomputing Facility, Ithaca, NY. 


INFORMATION : D. Smith, Conference 
Coordinator, CNSF, Campus Rd. and 
Central Ave., Ithaca, NY 14853-8301: 
607-255-3985; 1-800-346-2673: 
donna(gtcgould.tn.cornell.edu. Appli- 
cations must be received by March 
23, 1990. A stipend of $2,000 for the 
four-week course will be provided to 
undergraduates who are accepted. 


6-8. First IFIP Conferen 
^ ce on Fractals, 
Lisbon, Portugal. (Jan. 1990, p. 57) 


ae Fifth Annual Conference of the 
uropean Consortium for Mathematics 


in Ind i, Fi 
p ou Lahti, Finland. (Apr. 1989, 


6-12. 1990 Barcel 
: ona Conference on 
eee Topology, Centre de Recerca 
atematica, Barcelona, Spain. (Sept 
1988, p. 1060) Bur 
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6-15. Third Logical Bi 

enni n 
of S.C. Kleene), Chak (4 (in 
Bulgaria. (Oct. 1989, p. 1096. Yo. 
7-July 4. 1990 Joint Suam 2 
Conferences in the Mathe Ns 
ences, University of Masi 
Amherst, MA. sg 


INFORMATION: C. Kon 


P.O. Box 6248, Provider 


idence, Ri gy 
*10-14. Sixth Haifa Matrix Coy 
Technion City, Haifa, Israel, Drs 


€ 
( 
S 
c 
I 
0 
I 
f 


13- 


- duct 
ORGANIZING COMMITTEE: 4 hs WI 


and D. Hershkowitz. #31 
INFORMATION: Dept. of Math, Te isti 
nion-Israel Institute of Techn; 


: that 
Haifa 32000, Israel; e : 

mar23aa@technion.bitnet f 
mar64aa@technion.bitnet. : 


10-16. Reelle Algebraische Gems) P 
Oberwolfach, Federal Republica’ © 
many. (Jul./Aug. 1989, p. 767) re 


10-16. Fourth Czechoslovak Symp : 
on Combinatorics, Prachtice, Cats > 
vakia. (Nov. 1989, p. 1251) V 


11-14. Fourteenth Rolf Nevanlini( p 
loquium, University of Helsinki, Re — p 
Finland. (Jul./Aug. 1989, p.16) o 
11-14. World Organization of sy E 
and Cybernetics Eighth Internatio! x 
gress, New York, NY. (Mar. PIS 9] 
11-14. Fifth SIAM Conference"! 13.) 
crete Mathematics, Atlanta, "1 and , 
1989, p. 917) on 
11-15. Chaotic Processes in the y Cana 
ical Sciences, Minneapolis, M^ eS 
1989, p 1251) y ome 
11-1 aime International Con ean 
Hyperbolic Problems; Uppsala" "foo 


(Jan. 1990, p. 57) Qu 0 
11-15. Rigorous Results in echo ( 
namics, Liblice Castle, © er 


(May/Jun. 1989, p. 602) sagt d 
NSF/CBMS ©" i! 


11-15. : ve 
Wavelets, University Ee E c 
MA. (Nov. 1989, P: 1 mi, C 
11-15, IMACS First Mips N 


tiona 


12-15. Ninth Interni di i 
on Analysis and Opt 990. P i Q 
Antibes, France. (Ja? ^. «gl ^ ow 


ators, Institute © 


Univ., Jerusalem, Israel. 


.Tavited Talks. — 
rs el Binational Sci- 


ation. , 
ence Found Ben-Artzi, P. Con- 


M ORGANIZER nnai, Y- Kifer, M. Mar- 
SN stantin, Y. 3 , 
use cus, E ae Secretary, Conference 
DEDE Institute of Mathematics, 
ki, y WebreW Univ., Jerusalem 91904, Is- 
RIO% e 
2 rael. 
Confer 3-15 Seventh Annual Quality and Pro- 
ici Research Conference, Madison, 
A Bee WI. (Mar. 1989, p. 315) 
1-16. Function Estimation and Sta- 


ath, Te tistical Applications, Cornell University, 


tci; fhaca, NY. 
BE Orcanizers: D. Ruppert, Cornell 
Univ.: J.S. Marron, Univ. of North 
Carolina, Chapel Hill. 

Purpose: This workshop is on mod- 


Geom 

lic fG/ em statistical methods that do not 

) relay on parametric assumptions. 

Sms INVITED SPEAKERS: N. Altman, R.J. 

Cre Carroll, D. Cline, D. Cox, R. Eubank, 

P. Hall, I. Johnstone, R. Liu, J.S. 

dej Marron, D. Nychka, J. Rice, D. Scott, 

; He P. Speckman, M. Wells. 

" QEON D. Ruppert, School of 
J rations Research and Industrial 

of A Engineering, Cornell Univ., 343A Up- 

ations . Son Hall, Ithaca, NY 14853; 607-255- 

D 9136; davidr@orie.cornell.edu. 

nce ol 13-2 


Y 


2 

A 4. Free Boundary Problems: Theory 
ind Applicati 

Y : tons, Centre de Recherches 


 Mathémati < 
the oe Université de Montréal, 
M : Vul./Aug. 1989. p. 767) 


_ General TN Summer Conference on 
ne Isang eee and Applications, Long 
is Brookville yy, (CW. Post Campus), 


t ORG 
ant? ANIZING 
T ( CoMMrrTEE: S. Andima 


] ji hai 
ho% te as Island Univ.; E. Beck- 
, . John’ 5 ; = 
j|. Loitando S SI; N. Cleopa, 
fet College er Uniy.; S. Hechler, Queens 
vel. ty M e - Henriksen, Har- 
; ity Ç o ege; R. K 
i, College llege of NY CUNY P Mine 
yi Neville Daten Island-CUNY €. 
) R. Rese ntral Conn. State College; 
of CUNY. > College Pi 
4 AYER Sho 8€ of Staten Island- 
D | Nach See €sleyan; A. Todd, 
) cont Caroling o Vaughan, Univ. of 
j f i te, FER at Greensboro. 
ub ogy latio ME General topol- 
a] n . “tween general topol- 


theo. nct 
Ory, con 10nal analysis, category 


€T sc 


lence, and other 
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fields. 

INVITED SPEAKERS: A.V. Arhangel'skii 
(Moscow State Univ.), B. Banaschew- 
ski (McMaster Univ.), W.W. Com- 
fort (Wesleyan Univ.), G. Gruenhage 
(Auburn Univ.), L. Nachbin (Brazil- 
ian Center for Physical Research; 
Univ. of Rochester), S. Watson (York 
Univ.). 

CALL FOR PAPERS: Participants are 
invited to present half-hour talks. Ab- 
stracts should be submitted by May 1, 
1990. 

INFORMATION: S. Andima, Depart- 
ment of Mathematics, Long Island 
Univ., C.W. Post Campus, Brookville, 
NY 11548; 516-299-2448; email: 
andima@liuvax.bitnet. 


14-16. Fifth Southeast Asian Conference 
on Mathematical Education (SEACME 
5), Gadong, Brunei Darussalam. (Nov. 
1989, p. 1251) 

15-20. Global Differential Geometry and 
Global Analysis, Berlin, Federal Republic 
of Germany. (Jan. 1990, p. 57) 

17-23. Partial Differential Equations in 
Complex Analysis, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 767) 

18-20. Joint WNAR-IMS Regional Meet- 
ing, Montana State University, Bozeman, 
MT. (Mar. 1989, p. 315) 

* 18-21. A Conference on Partial Differ- 
ential Equations, in Honor of Shmuel Ag- 
mon, Institute of Mathematics, Hebrew 
Univ., Jerusalem, Israel. 


PROGRAM: Invited Talks. 

Sponsors: Israel Academy of Sci- 
ences, Hebrew Univ., Technion-Israel 
Institute of Technology. 
ORGANIZERS: M. Ben-Artzi, P. Con- 
stantin, Y. Kannai, Y. Kifer, M. Mar- 
cus, E. Shamir. 

INFORMATION: Secretary, Conference 
on PDE, Institute of Mathematics, 
Hebrew Univ., Jerusalem 91904, Is- 
rael. 


18-22. Fourteenth Mathematical Sci- 
ences Lecture Series on Partially Ordered 
Sets, Johns Hopkins University, Balti- 
more, Maryland. (Oct. 1989, p. 1096) 
18-22. Approximations Diophantiennes 
et Nombres Transcendants, Marseille, 
France. (Jan. 1990, p. 57) 

* 18-26. Recent Developments in Ho Con- 
trol Theory, Villa Olmo, Como. 


ennai and eGangotri 


SciENTIFIC Directors: E. Mosca 
(Univ. di Firenze), L. Pandolfi (Pol. 
di Torino). 

INVITED SPEAKERS: F. Foias (Indi- 
ana Univ.), H. Kwakernaak (Univ. of 
Twente, The Netherlands), J.P. Pear- 
son (Rice Univ.), B.A. Francis (Univ. 
of Toronto), I.W. Helton (Univ. of 
California at San Diego). 
INFORMATION: P. Zecca, Secretary, 
CIME, Istituto Matematico U. Dini, 


Viale Morgagni, 67/A, I 50134 Firenze, 


Italy. 


18-29. Radar/Sonar, Minneapolis, MN. 
(Nov. 1989, p. 1251) 

18-29. AMS-SIAM Summer Seminar on 
Vortex Dynamics and Vortex Methods, 
University of Washington, Seattle, WA. 


INFORMATION: B. Verducci, AMS, P.O. 
Box 6248, Providence, RI 02940. 


20-22. Sixteenth International Workshop 
on Graph-Theoretic Concepts in Computer 
Science, Berlin, Federal Republic of Ger- 
many. (Jan. 1990, p. 57) 

24-30. Mathematische Probleme in der 
Nichtlinearen Elastizitat, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 767) 

25-29. International Symposium on 
Fuzzy Approach to Reasoning and De- 
cision Making, Bochyne, Czechoslovakia. 


(Oct. 
1989, p. 1096) 
*25-29. Logique et Informatique, Mar- 


seille, France. (Please note changes from 
Jan. 1990, p. 58) 


Purpose: The purpose of the meeting 
is to bring together logicians and com- 
puter scientists. Most of the talks will 
be invited lectures so there should be 
ample time for discussions. 
CONFERENCE Topics: Categorical logic, 
complexity theory, logic programming, 
modal logic, type theory. 

PROGRAM COMMITTEE: S. Artemov 
(Moscow), G. Blanc (Marseille), L. 
Esakia (Tbilisi), A. Preller (Montpel- 
lier). 

ORGANIZER: G. Blanc. 

INVITED SPEAKERS: M. Abashidze 
(Tbilisi), K. Apt (Amsterdam), J. 
Barzdin (Riga), L. Beklemishev (Mos- 
cow), A. Berarducci (Siena), C. 
Bernardi (Roma), Cl. Bertrand (Mar- 
seille), A. Blass (Ann Arbor), G. Boo- 
los (MIT), E. Borgér (Pisa), A. Chan- 


ee eS a AIT 


LIÉ 


dra (IBM-New York), Th. Coquand 
(INRIA-Paris), G. Corsi (Firenze), D. 
de Jongh (Amsterdam), Ph. Enjalbert 
(Caen), L. Farinas (Toulouse), M. Fit- 
ting (New York), M. Fouda (Mont- 
pellier), J.Y. Girard (Paris), Y. Gure- 
vitch (Ann Arbor), G. Japaridze (Tbil- 
isi), J.L Krivine (Paris), J.L. Lassez 
(IBM-NY), G. Mints (Tallin), F. Mon- 
tagna (Siena), H. Ono (Hiroshima), J. 
Paris (Manchester), A.M. Pitts (Cam- 
bridge), V. Sazonov (Novosibirsk), E. 
Shapiro (Weizmann Inst.), V. Shevru- 
kov (Moscow), C. Smorynski (San 
Jose), R. Smullyan (New York), R. 
Solovay (Berkeley), Th. Streicher (Pas- 
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ville, Queensland, Australia. (Oct. 1989, 
p. 1097) 
2-6.  Fifteenth International Biomet- 
ric Conference, Budapest, Hungary. (Jan. 
1990, p. 58) 
2-7. Groupes Ordonnes et Groupes 
de Permutation, Marseille, France. (Jan. 
1990, p. 58) 
*2-10. Continua with Microstructures, 
Villa “La Querceta”, Montecatini Terme. 


ScIENTIFIC Director: G. Capriz 
(Univ. di Pisa). 

INVITED SPEAKERS: C. Davini (Univ. 
di Udine), N.D. Mermin (Cornell 
Univ.), J.T. Jenkins (Cornell Univ.), 
M. Kléman (Univ. Paris-Sud, France). 
INFORMATION: P. Zecca, Secretary, 
CIME, Istituto Matematico, U. Dini, 


sau), J. Stern (Paris), A. Visser 
| (Utrecht). 
| 25-July 13. SMS-NATO ASI: Shape 


j Optimization and Free Boundaries, Uni- 
fil versité de Montréal, Montréal, Canada. 
| (Dec. 1989, p. 1437) 
27-29. ACM Conference on Lisp and 
Functional Programming, Nice, France. 
(Jan. 1990, p. 58) 
27-30. Fourth International Congress 
on Algebraic Hyperstructures and Ap- 
plications, Xanthi, Greece. (Apr. 1989, 
p. 496) 


July 1990 


July 1990. AMS Summer Research Insti- 
tute on Differential Geometry, University 
of California, Los Angeles, CA. 


pu INFORMATION: W. Drady, AMS, P.O. 
axo Box 6248, Providence, RI 02940. 


1-7. Modulfunktionen In Mehreren Vari- 
ablen, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

1-15. International Symposium on Alge- 
braic Topology - Adams Memorial Sympo- 
sium, University of Manchester, England. 
(Sep. 1989, p. 918) 

1-18. Twentieth Summer Session on 
Probability Theory, Saint-Flour (Cantal), 
France. (Mar. 1989, p. 315) 


2-6. Tenth Australian Statistical Con- 
ference/Second Pacific Statistical Con- 
gress, Sydney, Australia. (Jul./Aug. 1989, 
p. 768) 

2-6. The Jónsson Symposium, Laugar- 
vatn, Iceland. (Sep. 1989, p. 918) 

2-6. Thirty-fourth Annual Meeting of the 
Australian Mathematical Society, Towns- 


2-31. 
(Nov. 1989, p. 1252) 

*2-August 10. 
Groupes et des Algebres de Lie, Uni- 
versité de Montréal, Canada. 


ORGANIZER: R. Langlands (IAS, CRM). 


Viale Morgagni, 67/A, I 50134 Firenze, 
Italy. 


Time Series, Minneapolis, MN. 


Représentations des 


INviTED SPEAKERS: J. Arthur (Univ. 
of Toronto), L. Clozel (Univ. de Paris, 
Orsay), R. Langlands (IAS, CRM), R. 
Moody (Univ. of Alberta), L. Vinet 
(Univ. de Montréal). 

INFORMATION: S. Chénevert, J. Roy, 
CRM, Université de Montréal, C.P. 
6128-A, Montréal, Québec, H3C 377 
Canada; 514-343-7501; Fax: 514-343- 
2254; email: crm@cc.umontreal.ca. 


3-6. Eleventh Dundee Conference on Or- 
dinary and Partial Differential Equations, 
Dundee, Scotland. (Sep. 1989, p. 918) 

* 5-7. Lattice Path Combinatorics and Ap- 


plications, McMaster University, Hamil- 
ton, Ontario, Canada. 


INFORMATION: S.G. Mohanty, Mc- 
Master Univ., Dept. of Math. and 
Stat., Hamilton, Ontario, Canada: 416- 
525-9140, ext. 3422: & 


email: 
mohanty(2sscvax.mcmaster.ca. 


* 6-7. International Colloqui 
] ui i- 
cations of Mathema Gate 
of the 80th birthd 
Hamburg, 


changes from Nov. 1989, p. 1252) 


tics (on the occasion 
ay of Lothar Collatz) 
West Germany. (Please note 


INFORMATION: G. 


O fi a . 
of Hamburg, ME nci) 


Institute of Applied 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


— 


Mathematics, Bund 
2000 Hamburg 13, woe t 


St Geta,’ tion 
8-14. Variationsrechnung 0 E 
Federal Republic of Gen M j 


1989, p. 497) 
9-11. “Universita’di Ge 

State University Joint Con, l 
New Trends in Systems Theo Té 
Italy. (Jul./Aug. 1989, p, pg P 
9-14. deme Colloque Int 
Theorie des Graphes et de 
Marseille-Luminy, C.IL.R.M 
1990, p. 58) 

9-20. Geometry and Topology oj, F 
Manifolds, McMaster University, li 
ton, Ontario, Canada. (May/Jun, iw M 


any, j 


Nova . 


Cry R 
Combing, p 
+» Frane L 


p. 602) V 
15-21. Stochastic Image Models adj : 
gorithms, Oberwolfach, Federal Reps: F 
of Germany. (Apr. 1989, p. 497) C 


* 15-22. 1990 European Summer Y| 
ing (Logic Colloquium ’90), Univesi;; 23-2 
Helsinki, Finland. (Please note chaz Comi 
from Nov. 1989, p. 1252) Leuv 


oe 
Purpose: Logic Colloquium 90i: E 
annual European Summer Metti 
the Association for Symbolic; Pı 
ORGANIZERS: J. Väänänen (Chai vo 
I. Niiniluoto (Vice Chairman} | o 
CoNnFERENCE Topics: Model T 
Set theory, proof theory, (M 
science and recursion theory, a 
losophy. 
E. SPEAKERS: D. oS i 
Jensen, P. Kolaitis, R. Laven ba 46 
Lof, A. Mekle, G. MBA i 
Moschovakis, S. Shelah. 
CALL FOR PAPERS: a 
ers for 20 minute 
om all areas of MM mp 
of one typewritten ba at yf Mag 
words) should be sent be r 


9-. 
1990. a E 
15-23. Colloquium in Hon x pe Publi 
Fraisse, Centre Internation” gj 20.4, 
tres Mathématiques, Lum ime 
(May/Jun. 1989, P- 602) " is 
16-20. SIAM Annual M ty, 

IL. (Nov. 1988, p. 1389) NS 
16—20. Symposium Fraisse ^ | 
France. (Jan. 1990, P- 58) 
22-28. Konvexgeomet? ga | 
Federal Republic 9 J 
1989, p. 497) ah 
oor CADE 10 - anal 

tional Conference 0" u 


e west Germany: 

* jot pics: Theorem prov- 

ewriting, de- 

envy, |, unification, term Ee dc 
LEM Ub ocedures, program ve 

^d cision Bees deductive databases, 

‘on syn Rc Š 
The a programming, inferences Stee 


Tene. ications. 
A n CommiTTEE: P. Andrews, 
» Gee 


w. Bibel, W.W. Bledsoe, A. Bundy, 

R ‘Constable, J.-P. Jouannaud, D. Ka- 

Bit M. Kaufmann, C. Kirchner, J.-L. 

[assez D. Loveland, E. Lusk, M. 

McRobbie, D. Miller, H.J. Ohlback, 

R. Overbeek, W. Pase, I Paulson, 

F, Pereira, D. Plaisted, J. Siekmann, 

M. Stickel (Chair), R. Waldinger, C. 

Walther. 

INFORMATION: M. Stickel, Artificial 

esaii Intelligence Center, SRI International, 

| Rep: 333 Ravenswood Ave., Menlo Park, 

7) | CA9405. 

mer Me 

ive: 23-28. Fourth International Congress on 

te dia; Computational and Applied Mathematics, 
Leuven, Belgium. (Jan. 1990, p. 58) 

wi: 2-August 4. Third Workshop on Stochas- 
tic Analysis, Silivri, Istanbul-Turkey. 


Meci 
ic lo:| PROGRAM: The first week will be de- 
Chaire voted to lectures and the second week 
| to contributed talks. All participants 
el Te are encouraged to give a talk. The 
com deadline for the titles with a brief 
y, and} ety is May 1, 1990. 
| NFORMATION: H. Korezlioglu 
2 (45817495) or AS. Ustunel (1- 
r 817267), E.N.S.T., Dépt. Réseaux 
Mints ;— "9, Rue Barrault, 75634 Paris cedex 


E France: Fax: 
"m ; Fax: 1-45891 il: 
pute rez@ulysse.enst. fr. Seay email 


are y 2 


CONFERENCE TO 


ation i 
mbina 
tance, (i 


Y of f 
ty, Her 
Jun, |j 
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29. | : 

Pm in eeoa Conference on New 

(mt and Annie emetic Function Th 

re AP Maa, cations, University of Made 
(Sep. 1989, p. 918) — 


St 4. T 

rus Mechanik Und Algebrais- 
der *rwolfach, Federal Re- 

Dy. (Apr. 1989, p. 497) 
| e Fourth International 
of 7 Polication el Numbers and 
i > Wake For i 

Md ston & est Univer- 

i > 52) alem, NC, (Nov. 1989, 


© Nume i D amics of Numerics 
of Dynamics, Bristol, 
9, p. 1252) 
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August 1990 


5-9. From Topology to Computation: 
Unity and Diversity in the Mathematical 
Sciences (in Honor of Professor Stephen 
Smale's 60th Birthday), Berkeley, CA. 
(Jan. 1990, p. 58) 


5-11. Mathematical Methods in Tomog- 
raphy, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

5-11. International Conference on Ap- 
proximation Theory, Hungary. (Oct. 1989, 
p. 1097) 

6-7. AMS Short Course on Combinato- 
rial Games, Columbus, Ohio. 


INFORMATION: M. Foulkes, AMS, P.O. 
Box 6248, Providence, RI 02940. 


6-9. 1990 Joint Statistical Meetings, 
Anaheim, CA. (Mar. 1988, p. 466) 


*6-10. Singularities, Honolulu, Hawaii. 


PROGRAM: The conference will cover 
all branches of singularity theory, 
but with emphasis on singularities 
of mappings, singularities of real va- 
rieties, foundational properties (dif- 
ferential analysis, subanalytic sets, 
etc.), and applications (e.g. to dif- 
ferential geometry). Speakers will be 
determined near to the time of the 


conference. 
ORGANIZERS: L.C. Wilson (Univ. of 
Hawaii) W. Kucharz (Univ. of 


Hawaii), T. Gaffney, (Northeastern 
Univ.), A. du Plessis (Aarhus Univ.). 
INFORMATION: L.C. Wilson, Dept. of 
Math., Univ. of Hawaii at Manoa, 
Honolulu, HI 96822; 808-948-7217; 
email: les@uhccux.uhcc.hawaii.edu or 
les@uhccux.bitnet. 


8-11. Joint Mathematics Meetings, Ohio 
State University, Columbus, OH. (includ- 
ing the summer meetings of the AMS, 
AWM, MAA and PME). This is the 75th 
Anniversary of the MAA. 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


12-18. Algebraische Zahlentheorie, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1989, p. 497) 

* 12-18. Pre-Congress Topology Confer- 
ence, University of Hawaii, Honolulu, 
HI. (Please note change from Feb. 1989, 
p. 183) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


INFORMATION: For a copy of the 
second announcement contact K.H. 
Dovermann at the Univ. of Hawaii. 


13-16. Alaska Conference, Quo Vadis, 
Graph Theory?, University of Alaska, 
Fairbanks, AK. (Oct. 1989, p. 1097) 
13-17. Fifth International Conference 
on Hadronic Mechanics and Nonpoten- 
tial Interactions, University of Northern 
Iowa, Cedar Falls, Iowa. (Jul./Aug. 1989, 
p. 768) 
13-17. Eleventh IFAC World Congress, 
Tallin, USSR. (Sep. 1989, p. 918) 
13-17. Algebraic Geometry and Ana- 
lytic Geometry, Tokyo, Japan. (Sep. 1989, 
p. 919) 
13-17. 1990 International Conference on 
Parallel Processing, Pennsylvania State 
University, University Park, PA. (Dec. 
1989, p. 1438) 
13-18. Institute of Mathematical Statis- 
tics Fifty-third Annual Meeting(jointly 
with the Second World Congress of the 
Bernoulli Society), Uppsala, Sweden. (Sep. 
1989, p. 919) 
13-18. Tsukuba International Confer- 
ence on Representations of Algebras and 
Related Topics, University of Tsukuba, 
Japan. (Nov. 1989, p. 1253) 
14-18. The Asian Mathematical Con- 
ference 1990, Hong Kong, China. (Sep. 
1989, p. 919) 

* 14-18. Harmonic Analysis, Sendai 1990, 
Tohoku University, Sendai, Japan. 


CONFERENCE Topics: Recent progress 
in the field of harmonic analysis with 
emphasis on Fourier analysis on Eu- 
cledean spaces. The related fields and 
their applications. 

INFORMATION: S. Igari, Mathemati- 
cal Institute, Tohoku Univ., Sendai 
980, Japan; Phone: 022-222-1800 ext. 
3210, 3234; Fax: 022-263-6793. 


*14-18. Zeta Functions in Geometry, 
Tokyo Institute of Technology, Tokyo, 
Japan. 


CONFERENCE Topics: Various zeta 
functions and L-functions in spec- 
tral geometry, dynamical systems, al- 
gebraic geometry, and number theory, 
including the Riemann zeta function 
and Selberg zeta functions. 

INFORMATION: T. Sunada, Dept. of 
Math., Faculty of Science, Nagoya 
Univ., Nagoya 464-01, Japan; Phone: 
052-781-5111 ext. 6638; Fax: 052- 


nan——a— P 


781-4437. Deadline for registration: 
May 31, 1990. 


| 15-19. International Conference on Knot 
Theory and Related Topics, International 
House, Osaka, Japan. (Apr. 1989, p. 497) 

* 15-19. International Conference on Com- 
mutative Algebra and Combinatorics, 
Nagoya University, Nagoya, Japan. 


INFORMATION: H. Matsumura, Dept. 
of Math., Faculty of Science, Nagoya 
Univ., Nagoya 464-01, Japan; Phone: 
052-781-5111 ext. 6434; Fax: 052- 
781-4437. 


15-20. Conference on Gaussian Random 

| Fields (The Third Nagoya Lévy Seminar), 
Nagoya University, Nagoya, Japan. (Nov. 
1989, p. 1253) 
16-18. SIGAL International Symposium 
on Algorithms, Tokyo, Japan. (Oct. 1989, 
p. 1097) 

* 16-19. Current Topics in Operator Alge- 
bras, Nara Ken-New Public Hall, Nara, 
Japan. 


1 
| 
1 
{ 
| 


CONFERENCE ToPics: C*-dynamical 
systems and derivations, non com- 
mutative differential geometry, index 
theory, quantum groups and galois 
theory. 

INFORMATION: Y. Nakagami, Dept. 
of Math., Yokohama City Univ., 22- 
2 Seto, Kanazawa-ku, Yokohama 236, 
Japan; Phone: 045-787-2198; Fax: 045- 
787-2202. 


* 18-22. The Second International Confer- 
ence on Graph Theory, Kanagawa, Japan. 


INFORMATION: H. Akiyama, Dept. of 
Math., Tokai Univ., Hiratsuka, Kana- 
gawa 259-12, Japan. 


* 19-20. Inverse Problems in Engineering 
Sciences, Osaka Institute of Technology, 
Osaka, Japan. 


CONFERENCE TOPICS: Inverse scatter- 
ing problems, determination of un- 
known coefficients in differential equa- 
tions, inverse eigenvalue problems, 
determination of boundaries and do- 
mains, parameter estimation, numer- 
ical analysis and synthesis for those 
problems. 

DEADLINEs: Deadline for registration: 
June 30, 1990; Deadline for submis- 
sion of papers: April 30, 1990. 
INFORMATION: M. Yamamoto, Dept. 
of Math., College of Arts and Sci- 


19-25. 
VLSI-Entwurfs Und Des Distributed Com- 
putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

* 20-24. Second International joint Confer- 
ence of the ISSAC-90 and the AAECC-8, 
Nihon University, Tokyo, Japan. 


Mathematicians 1990, Kyoto, 
(Nov. 1988, p. 1389) 
23-September 1. 
tional Symposium on Functional Equa- 
tions, Graz-Mariatrost, Austria. (Dec. 
1989, p. 1438) 
26-September 1. 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1989, p. 497) 
27-31. Eleventh Prague Conference on 
Information Theory, Statistical Decision 
Functions and Random Processes, Praha, 
Czechoslovakia. (Jan. 1990, p. 59) 
28-30. 
Meeting on Problem Solving by Simula- 
tion, Esztergom, Hungary. (Mar. 1989 
p. 316) 
28-31. Operations Research 1990, Inter- 
national Conference Operations Research, 
Vienna, Austria. (Jul./Aug. 1989, p. 768) 
* 29-31. International Collo 
Languages, 
Sangyo University, Kyoto, Japan. 


* 30-September 1. 
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ences, Univ. of Tokyo, Komaba, Me- 
guro, Tokyo 153, Japan; Phone: 03- 
467-1171 ext. 443 or 296; Fax: 2426- 
728. 


Mathematische Methoden Des 


CONFERENCE Topics: Symbolic and 
algebraic computation, error correct- 
ing codes, etc. 

INFORMATION: H. Kobayashi, Con- 
ference Secretariat IJC-2, c/o Scien- 
tist, Inc., Yamazaki Bldg., 3-2 Kanda 
Surugadai, Chiyoda-ku, Tokyo, 101, 
Japan; Fax: 03-255-6847. 


20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. (Jan. 1990, 
p. 59) 

21-29. The International Congress of 


Japan. 


Twenty-eigth Interna- 


Komplexe Analysis, 


IMACS European Simulation 


and Combinatorics, Kyoto 


CONFERENCE Topics: Codes 
monoids, transformation sem ; 
automata, formal lan 
lems and combinatorics, 
INFORMATION: M. Ito, Dept. of Math 
Faculty of Science, Kyoto Sangyo 
Univ., Kyoto 603, Japan; phone: 075- 
701-2151; Fax: 075-722-2630. 


free 
igroups, 


International Sympo- 


quium on Words, 


guages, word prob- 


a 
sium on the Semigroy 
Related Fields, Ritsumejp Ws. 
Kyoto, Japan. 1 Unig, ( 
CONFERENCE Topics. 
: Sem 31+ 
ory and its relateq figs em d 
automata, universal algehy Tin 
tice theory. "a ag 
INFORMATION: M, Ya 
ON: M. Yama 
Math., Shimane Univ, ae 
watsu-cho, Matsue 699 Tapa 
2-21-7100: Fax: 096) uM 
0852-21-7100; Fax: 0852-31-01) fi 
* 30-September 2. International S. 2 
sium on Functional Different] p : 
tions and Related Topics, Kyoto Sli 
Kaikan (YOUANDI)Kyot, Wa 4 
INFORMATION: J. Kato, Mathema I 
Institute, Tohoku Univ., Sendai tis 1 
Japan; phone: 022-222-1800; Fart 


262-6609. 


30-September 4. International (t/ C 
ence on Potential Theory, Nagoya lz s 
(May/Jun. 1989, p. 602) si 
*30-September 4. International: — 0! 
posium on Computational Mathe — 
Matsuyama, Japan. 


INFORMATION: T. Yamamoto, k 4 
of Math., Fac. of Sci., Ehime U 
Matsuyama, Ehime 790, Japan. 


* 31-September |. Tokyo Histor ol Septe 
ematics Symposium 1990, Unie CAM 
Tokyo, Tokyo, Japan. metic, 


CONFERENCE Torics: Histon mh 
ern mathematics, mathematic" o 
tions in the east. E du 
INFORMATION: C. sa si ae 
History and Philosophy 0 jr 3 
lege of Arts and Sciences i x 
Tokyo, Komaba, Megu S 
153 Japan; phone: 03-467 n 
363, 543; Fax: 03-467259^ n. 
on 

* 3]-September 2. Confer m Pa 
sentation Theories of Lie hi a? Ata 
Algebras, Lake-Kawague" Epu 


Japan. a b. 
e 

CONFERENCE TOPICS: put, A 

theories of real and T oni G ay 

and Lie algebra, D? ; qe. 
on homogeneous SP&S 

cations and relate pim q m 

INronMATION: T. OS iv ol 

Unt: qup 

Math., Fac. of Se^ A os Ye 

Tokyo 113, Japan, Hu 
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41282%tansei.cc.u-tokyo.acJP 
i 09 149° 
e s.net. 
r 4. International Sympo- 
tional Analysis and Related 


ny ay 
iie grave 
be 
? f, Se tem 
ity 3! 7 Func 
they, Um 
Ta ang 


a; Dey Pa algebras, function pu T 
0 Ne monic analysis, Sed s d 
Ap. plications of functional analy 

n cs. 
E TUN S. Koshi, Dept. of 
tal Sp Math. Fac. of Sci., Hokkaido Univ., 
tial Ie Sapporo 060, Japan; phone: 011-716- 


los; 2111 ext. 2672; Fax: 011-727-3705; 

apan deadline for registration: May 31, 

themas 1990. 

endai fia] September 4. General Topology and 

0;Fal! Geometric Topology Symposium, Univer- 
y of Tsukuba, Japan. 


nal Ci’ CONFERENCE Topics: Topological 

oa — spaces, set-theoretic topology, dimen- 
sion theory, shape theory, ANR the- 

onal §; ory, and continua theory. 

athe! INFORMATION: Y. Kodama, Institute 
of Mathematics, Univ. of Tsukuba, 

oto, D: Penki 305, Japan; phone: 0298-53- 

ime lb 375; Fax: 0298-53-6501. 


ee 
alll September 1990 


e UN 
iver coember/October 1990. IMACS- 


A Conference on Computer Arith- 
jr Mathem ema Computation and 


i ti A : 
id og p gjg. Modelling, Bulgaria. (Sep. 


$ 919) 
pi S. Symposium on Modelling and 
js SM. " 9f Electrica] Machines, EN- 
: wi P 602) Ney, France, (May/Jun. 1989, 
! Wt si Tw 

141 Nonlin © O Internationa] Conference on 
3 d 1989 SOS Cracow, Poland. 
f ~]. Int 3 B 

pO Mernat 

2 s LUN lona] Conference on Integral 


Uni, Mdary Value Problems 
Republie CUT Shandong, People's 
E è Topolopie (Nov. 1989, p. 1253) 
| " Ubi; 3 
f 2 blic of Geman T Nolfach, Federal 
5 2 Fourth ACE - (Apr. 1989, p. 497) 
pi ia Japan. reple Conference, 
m SS 

In Syste- POSium on Intelligent 
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ms Simulation, Brussels, 


: P. 316) 


ti 
m On des Groupes et Anal- 
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* 3-7. International Conference on Dynam- 
ical Systems and Related Topics, Nagoya 
University, Nagoya, Japan. 


INFORMATION: K. Shiraiwa. Dept. of 
Math., College of General Education, 
Nagoya Univ., Nagoya 464-01, Japan; 
phone: 052-781-5111 ext. 4749: Fax: 
052-782-8261. 


8-12. Neuronet-90: IMACS International 
Symposium on Neural Nets and Neu- 
ral Computers, Prague, Czechoslovakia. 
(Please note change from May/Jun. 1989, 
p. 602) 
9-15. Surgery and L-Theory, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 
10-12. Second International Workshop 
on Advances in Robot Kinematics, Linz, 
Australia. (Jan. 1990, p. 59) 
10-14. Mathematiker-Kongress, Dres- 
den, German Democratic Republic. 
(Jul./Aug. 1989, p. 769) 
10-14. Greco Calcul Formel, Marseille, 
France. (Jan. 1990, p. 60) 
10-October 5. School on Qualitative 
Aspects and Applications of Nonlinear 
Evolution Equations, International Centre 
for Theoretical Physics, Trieste, Italy. 
(May/Jun. 1989, p. 602) 
16-22. Risikotheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 
17-21. Atelier International de Theorie 
des Ensembles, Marseille, France. (Jan. 
1990, p. 60) 
17-22. DMvV-Jahrestagung 1990, Bre- 
men, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 
23-29. Random Graphs and Combinator- 
ical Structures, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
24-28. International Symposium on 
Mathematical Theories, San Sebastián, 
Spain. (Jan. 1990, p. 60) 
24-28. Structure Galoisienne Arithme- 
tique, Marseille, France. (Jan. 1990, p. 60) 
*24-28. IMACS-GAMM International 
Symposium on Computer Arithmetic, Sci- 
entific Computation and Mathematical 
Modelling - SCAN 1990, Albena (near 
Varna), Bulgaria. 


Purpose: The conference is devoted 
to some new trends in the field of sci- 
entific computation. It should serve as 
a forum for the presentation of new 
ideas in relation with this methodol- 
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ogy and for the exchange of experi- 
ences in its use in various areas of 
scientific modelling situations. 

CALL FOR Papers: Three copies of an 
extended abstract (max. of 4 pages) 
are to be submitted to the address be- 
low. Deadlines: submission of abstract- 
April 30, 1990; notification of accept- 
ance-June 30, 1990; Registration-July 
30, 1990. 

INFORMATION: S. Markov, Coordinat- 
ing Centre for Informatics and Com- 
puter Technology, Bulgarian Academy 
of Sciences, Acad. G. Bonichev str., 
bl.25a, BG-1113 Sofia, Bulgaria; Telex: 
22628; Telefax: 359-2-707273. 


*24-29. Mathematical Modelling of In- 
dustrial Processes, Tecnopolis, Bari. 


SCIENTIFIC DIRECTORS: V. Capasso 
(Univ. di Bari), A. Fasano (Univ. di 
Firenze). 

INVITED SPEAKERS: B. Forte (Univ. 
of Waterloo), H.K. Kuiken (Philips 
Research Lab., Olanda), S. Busenberg 
(Harvey Mudd College). 
INFORMATION: P. Zecca, Secretary, 
CIME, Istituto Matematico U. Dini, 
Viale Morgagni, 67/A, I 50134 Firenze, 
Italy. 


30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


October 1990 


1-5. Organisations et Theorie des Jeux, 
Marseille, France. (Jan. 1990, p. 60) 
5-6. Math-History Conference, LaCrosse, 
WI. (Jan. 1990, p. 60) 
7-13. Arbeitsgemeinschaft Mit Aktuellem 
Thema, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
8-12. Congres Franco-Sovietique de Pro- 
grammation Mathematique, Marseille, 
France. (Jan. 1990, p. 60) 
14-20. Geometrie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 
15-19. Modeles pour L’Analyse des Don- 
nees Multidimensionnelles, Marseille, 
France. (Jan. 1990, p. 60) 

* 15-19. Tercer Congreso Nacional de 
Matemáticas, San José, Costa Rica. 


SPONSOR: Asociación Costarricense de 
Matemáticas. 
CONFERENCE Topics: Pure and ap- 
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plied mathematics, mathematics edu- 
cation. 

CALL FOR PAPERS: Abstracts by May 
10, 1990. 

INFORMATION: H. Barrantes, Escuela 
de Matemática, Universidad de Costa 
Rica, San José, Costa Rica; Tel: 53- 
7025; Fax: 34-0452. 


*21-22. Eastern Section, University of 
Massachusetts at Amherst, Amherst, MA. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


21-27. Mathematische Methoden In Der 

Robotik, Oberwolfach, Federal Republic 

of Germany. (Apr. 1989, p. 498) 

21-27. Arithmetik der Kórper, Oberwol- 
fach, Federal Republic of Germany. (Oct. 
1989, p. 1098) 

21-27. International Functional Analysis 
Meeting on the Occasion of the Sixti- 
eth Birthday of Professor M. Valdivia, 
Peniscola, Spain. (Oct. 1989, p. 1098) 
22-25. Fifth Jerusalem Conference on In- 
formation Technology (JCIT-5), Jerusalem, 
Israel. (Jan. 1990, p. 60) 

* 26-27. Statistical Mechanics at the 45th 
Parallel: Fourth Annual Meeting, Univer- 
sité de Montréal, Canada. 


ORGANIZER: C. Van Vliet (CRM). 
INFORMATION: S. Chénevert or J. Roy, 
CRM, Université de Montréal, C.P. 
6128-A, Montréal, Québec, H3C 3J7, 
Canada; 514-343-7501; Fax: 514-343- 
2254; email: crm(gcc.umontreal.ca. 


28-November 3. Mathematical Eco- 
nomics, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
29-November 2. Trieste Conference on 
Integrable Systems, Trieste, Italy. (Jan. 
1990, p. 61) 

29-November 2. Algorithme Parallele et 
Architectures Nouvelles, Marseille, France. 
(Jan. 1990, p. 61) 

29-November 16: Workshop on Mathe- 
matical Ecology, Trieste, Italy. (Jan. 1990, 
p. 61) 

*31-November 3. Latinamerican Semi- 
nar on Applications of Mathematics and 
Computer Science to Biology, La Habana, 
Cuba. 


Sponsors: The National Center for 
Scientific Research of Cuba (CENIC) 
and the Latinamerican Society of ap- 


plication of Mathematics and Com- 
puter Science to Biology. ah 
PROGRAM: Scientific sessions will in- 
clude conferences, contributed pa- 
pers, workshops, and poster sessions. 
CONFERENCE TOPICS: Mathematical 
models of biological systems, artifi- 
cial intelligence in biological research, 
computer assisted molecular mod- 
elling, biological signal processing, im- 
age processing in biological research. 
INVITED SPEAKERS: J. Demongeot 
(France), D. Castelle (France), F. 
Hirzebruch (F.R.G., E. Clement 
(U.S.A.). 

CALL FOR Papers: Authors should 
send abstracts of their papers before 
May 31, 1990. Abstracts should have 
less than 150 words and shall include 
name and address of all authors and 
institutions involved. Acceptance let- 
ters will be sent before July 31, 1990. 
INFORMATION: L. Sastre, Departamen- 
to de Matemática, Centro Nacional de 
Investigaciones Cientificas, Apartado 
6990, La Habana, Cuba; Telex: 51- 
1582 CNICA CU. 


November 1990 


2-3. Central Section Meeting of the 
AMS, University of North Texas, Den- 
ton, TX. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


4-10. WahrscheinlichkeitsmaBe auf Grup- 
pen, Oberwolfach, Federal Republic of 
Germany. (Oct. 1989, p. 1098) 

5-7. Second SIAM Confernce on Linear 
Algebra in Signals, Systems & Controls, 
San Francisco, CA. (Sep. 1989, p. 920) 
12-16. Supercomputing '90, New York, 
NY. (Sep. 1989, p. 920) 


12-16. Workshop on Representations 
of Reductive Groups over Finite Fields, 
Mathematical Sciences Research Insti- 
tute, Berkeley, CA. (Jan. 1990, p. 61) 

18-24. Komplexitatstheorie, Oberwol- 


fach, Federal Republic of Ger 
1989, p. 498) ee 


25-December 1. Stochastische Appr. 
imation Und Optimierungsproble ne Ih 
Der Statistik, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
25-December l. Lineare Modelle und 
Multivariate Statistische Verfahren, Ober- 
wolfach, Federal Republic of 
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2-8. Multigrid Method 
Federal Republic of 
1989, p. 498) 


3-5. First International Sym. Ne 
Uncertainty and isis; p Sla 
certainty and Analysis: Fuzzy y P — 
ing, Probabilistic Methods a | 
agement, College Park, M 
1989, p. 1098) 
* 3-7. Sixteenth Australasian 
on Combinatorial Mathemati i 
: : : cs and (y | infe 
binatorial Computing, Palmerston Ne | edu 
New Zealand. (Please note change in; 
from Feb. 1989, p. 183) | 
3-7. SINO-JAPANESE Joint Sexy | '85! 
on Nonlinear PDEs with Emphyj, | Sê 
Reaction-Diffusion Aspects., Taipe, t. Y 0Y ' 
wan. (Jan. 1990, p. 61) sj ord 


* A | The 
nd Risk y, I 


aryland, i, 


Confer, The 


3-7. Workshop on General Group Ry: ba 
sentation Theory, Mathematical Sic $ | 
Research Institute, Berkeley, CA. (k Ser 


1990, p. 61) pm 
9-15. Allgemeine Ungleichunges, Ü: 

wolfach, Federal Republic of Gem p 
(Apr. 1989, p. 498) MA] 
16-22. Mathematische Logik, d REF 
fach, Federal Republic of Germany. # Nao 
1989, p. 498) ; 

25-January 1. Lineare Modelle Uri" tu 
tivariate Statistische Verfahren, 0^ 

fach, Federal Republic of Germa) Eg 


Z thb 
1989, p. 498) Trin 
Doe ETE —— 
Colle, 
January 1991 ; ben 
; Conf Mag 
. 7 n pr 
7-10. Sixth Cane puting, “tal 


Combinatorics and Co E AI. res 
sity of the West Indi bn 
Trinidad. (Jan. 1990, P: 9". ye ual 
16-19. Joint Mathema tin i! te b 
San Francisco, CA. (iC UJ Math 
nual meetings of the AM» duca 
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New Series 


i ased to announce a new book series: The 
Rite TE ncs Beard of the Mathematical Sciences (CBMS): 
land, | «yes in Mathematics Education Series published inc 
E ration with the Mathematical Association of America. 
cius PIER of this new series is to stimulate the flow of 
TU information among mathematical Scientists, mathematics 
ton Ne educators, and mathematics teachers about innovative 
ge in: efforts to revitalize the teaching of mathematics and 

"| statistics at all levels. The inaugural volume of CBMS 

nt Sg, | Issues in Mathematics Education is described below. 
nphasi ¢ | Standing orders are accepted for any book series published 
'aips, Y OY the Society. Proforma invoices are sent to standing 

- //order customers prior to the publication of each new 
volume. Shipment is made upon receipt of payment and 
publication. To begin a standing order for this new series 
or for any other AMS series, please contact Customer 
Services. 
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~ Naomi Fisher, Harv p 
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nany. Educati 
ational i alee i 
3 nal issues are receiving unprecedented attention 


ro : : 
Mathematician ematical sciences community, as 
— tout the qualit and other scientists have become concerned 
c and "e of Instruction in the nation's schools, 

P ^ ial to Bus versities. A mathematically literate population 
E "addition, t e porting our increasingly technological society. 
Po. Challenge o ine hematical sciences community faces the 
7 o ael the number of students who are 
SiNeering, This a Career in mathematics, science, or 
TAM athematins a requires not only raising the 

Sauty ang S education, but also showing students 
etica Stee of the subject. In these ways, 
Ph tional reform, °2 make crucial contributions to 
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© American Mathematical Society in 
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Cooperation with the Mathematical Association of America 
entitled Issues in Mathematics Education. The purpose 

of this new series is to stimulate the flow of information 
among mathematical scientists, mathematics educators, and 
mathematics teachers about innovative efforts to revitalize the 
teaching of mathematics and statistics at all levels. 

The present volume, Mathematicians and Education 
Reform, the first in this new series, contains the proceedings 
of the Mathematicians and Education Reform workshop 
held in July 1988, at the University of Illinois at Chicago. 
The workshop provided an opportunity for participants to 
share ideas about the various ongoing precollege projects 
organized and directed by mathematicians and to reflect on 
the most effective ways that mathematicians can contribute 
to educational reform. The major part of the proceedings 
is devoted to in-depth articles that explore the process of 
designing an educational project. A section on issues and 
reactions presents a forum for exchanging ideas on more 
general issues. 

From practical information about organizing a program to 
exploration of the intellectual issues of educational reform, 
this volume presents a range of views on various aspects 
of the involvement of mathematicians in educational change. 
While it will prove especially useful for those considering 
involvement in an educational program, this book is also 
important reading for the entire community, for the issues 
explored here will be of increasing importance for the future 
of the mathematical sciences. 


Contents 


Projects: The Challenge of Educating Mathematically Talented 
Students: The University of Minnesota Talented Youth Mathematics 
Program (UMTYMP)-Thomas Berger and Harvey Keynes; Teaching 
Mathematics to a Changing Population: The Professional Development 
Program (PDP) at the University of California at Berkeley-Rose 
Asera, Philip Uri Treisman; Teaching Integrated Math and Science: 
A Curriculum and Staff Development Project for the Elementary 
School-Howard Goldberg and Philip Wagreich; Improving College 
Readiness Through School/University Articulation-Franklin Demana; 
A Problem Solving Approach to Renewing Secondary Mathematics 
Teachers-Thomas Berger and Harvey Keynes; My Experience in 
Starting a Minority Program-Bhushan L. Wadhwa; The Geometry 
Teacher's "Do-It-Yourself" Kit-Herbert Clemens; Master Teachers as 
Teacher Role Models-Joe Dan Austin, Elizabeth Herbert, and R. O. 
Wells, Jr.; Issues and Reactions: Non-traditional Instruction in College 
Mathematics-Roger H. Marty; A Proposal for a Directory-Klaus 
Fischer; The Need to Recruit Women into Mathematics—Jonell 
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Comerford; Combating the Stereotype of Women in Mathematics and 
Women's Stereotype of Mathematics-Katherine Pedersen. 
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COMPUTATIONAL ASPECTS OF VLSI 
DESIGN WITH AN EMPHASIS ON 
SEMICONDUCTOR DEVICE SIMULATION 


Randolph E. Bank, Editor 
(Lectures in Applied Mathematics, Volume 25) 


Numerical simulation is rapidly becoming an important 
part of the VLSI design process, allowing the engineer to 
test, evaluate, and optimize various aspects of chip design 
without resorting to the costly and time-consuming process 
of fabricating prototypes. This procedure not only accelerates 
the design process, but also improves the end product, 
since it is economically feasible to numerically simulate many 
more options than might otherwise be considered. With the 
enhanced computing power of today's computers, more 
sophisticated models are now being developed. 

This volume contains the proceedings of the AMS-SIAM 
Summer Seminar on Computational Aspects of VLSI Design, 
held at the Institute for Mathematics and Its Applications 
at the University of Minnesota, in the spring of 1987. The 
seminar featured presentations by some of the top experts 
working in this area. Their contributions to this volume form 
an excellent overview of the mathematical and computational 
problems arising in this area. 


Contents 
Peter A. Markowich, Spatial-temporal structure of solutions of the 
semiconductor device problem; Christian Ringhofer, The shape 
of solutions to the fundamental semiconductor device equations; 
Franco Brezzi, Singular perturbation analysis of (strongly) reverse 
biased semiconductor devices; Pierre Degond, Frederic Poupaud 
Bernard Niclot, and Frederique Guyot, Semiconductor modelling 
via the Boltzmann equation; Thomas I. Seidman, The transient 
semiconductor problem with generation terms; James L. Blue 
and Charles L. Wilson, Modelling gallium arsenide transistors; 
Mel S. Berger, Nonlinear mathematical phenomena associated 
with semiconductor devices; W. M. Coughran, Jr. and Joseph W 
Jerome, Modular algorithms for transient semiconductor device 
simulation, Part I: Analysis of the outer iteration; Thomas Kerkhoven 
Efficiency and acceleration of steady-state decoupling algorithms; 
Hans D. Mittelmann, Continuation methods for parameter-dependent 
boundary value problems; Linda R. Petzold, Recent developments in 
the numerical solution of differential/algebraic Systems. 


1980 Mathematics Subject Classifications: 35G, 65L, 65M, 65N 
ISBN 0-8218-1132-0, LC 89-18355, ISSN 0075-8485 i 
200 pages (hardcover), February 1990 

individual member $32, List price $53, 

Institutional member $42 

To order, please specify LAM/25N 
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LA PROPRIÉTÉ (T) DE KAZHDAN PQjg ų 
GROUPES LOCALEMENT Compacts ^ (c 


de M. Burger fc 
(Astérisque, Number 175) 


on 
A locally compact group G is said to have Kazhdan 7 

property (T) if any isometric affine action of G in a Hibs i 

space has a fixed point. Typical examples of non comp; 

groups with property (T) are SLn(R), SLa(Z) and SL; 

for n > 3. The purpose of these notes is to show sever 

equivalent definitions of this property, to give a large ns 0 


of examples, and to point at several nice applications Pile 
discrete subgroups of Lie groups as well as to various then 


problems of geometry and graph theory. M.S 
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ports and Communications 


Recent Appointments 


Committee members’ terms of of- 
fic on standing committees expire 
on December 31 of the year given 
in parentheses following their 
names, unless otherwise specified. 


hdans 
à Hilde 
Compas 


a Richard Mandelbaum (1992) was 


XM Appointed to the Committee on Com- 
ions iy puter Operations and Facilities by 
vios then chair of the Board of Trustees, 
M. Susan Montgomery. Peter J. Wein- 
berger (1990) has been appointed 
gps Chair Continuing members of the 
espe committee are Ronald L. Graham (ex 
EY officio), and Jill P. Mesirov (1991). 
pe ; M. Susan Montgomery, then chair 
ne ele Ta Board of Trustees, appointed 
ique dl E Gerstenhaber as chair to the 
(Hb D: Ed on Legal Aid. Continuing 
nd i ers of the committee are Steve 
MÁS UT and Todd Dupont 
pom 3 Susan Fri ; 
le^ “Dointed ie riedlander (1992) was ap- 
a o the Committee on Mem- 


wer bershi 
go! op ip by then chair of the Board 


sorer! Tüstees 
co Cone Ces, M. Susan Montgomery. 


ntinu; 

es RS members of the commit- 
chair k W. Gehring (1990) 
Win vin Henriksen (1990), Ir- 


(199) (1999). and Hugo Rossi 


bert L 
: : Devane 
t Fri y (1992), 
Doin €dlander ( 199 E = 
za amesh A. Gangolli 
n) ded Andrew M. OSEE 
" lr of t pc Pointed by then 
S Oard of Trustees, M. 
ery, to The Pub- 
Pointer e280]; ommittee. Pro- 
of nud Chair 1 has also been ane 
mittee ntinuing members 
9 a 
30) Robe s quer. 


f 


officio), William H. Jaco (ex officio), 
Mary C. Lane, consultant, Cathleen 
S. Morawetz (1991), John C. Polking 
(ex officio), and Paul J. Sally, Jr. (ex 
officio). 

Carlos E. Kenig (1991) has been 
appointed by President William Brow- 
der to the Editorial Boards Com- 
mittee. Continuing members of the 
committee are Linda Keen (1992), 
Haynes R. Miller (1990), Richard M. 
Schoen (1990), Barry Simon (1992), 
and Daniel Zelinsky (1991), chair. 

President William Browder has 
appointed Alan D. Weinstein (1990) 
chair of the Nominating Commit- 
tee. Other members of the com- 
mittee are Joan S. Birman (1990), 
James E. Humphreys (1990), Bar- 
bara Lee Keyfitz (1992), Victor L. 
Klee, Jr. (1990), Ray Kunze (1992) 
and Robert Williams (1992). 

Spencer Bloch (1992) has been 
appointed to the Program Commit- 
tee for National Meetings by Presi- 
dent William Browder and Jean Tay- 
lor (1992) has been appointed chair. 
Continuing members of the com- 
mittee are James G. Arthur (1991), 
Robert M. Fossum (ex officio), Pe- 
ter B. Gilkey (1990), George A. 
Hagedorn (1990), and Peter Sarnak 
(1991). 

Carolyn S. Gordon (1991) and 
Robert Griess (1991) have been ap- 
pointed by President William Brow- 
der to the Central Section Program 
Committee. Mark Mahowald ( 1990) 
has been appointed chair. Continu- 
ing members of the committee are 
Dennis A. Hejhal (1990), and Andy 
Roy Magid (ex officio). 

President William Browder has 
appointed Richard N. Lyons (1991) 
to the Eastern Section Program Com- 
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mittee. Jerry L. Kazdan (1990) has 
been appointed chair. Continuing 
members of the committee are W. 
Wistar Comfort (ex officio), Detlef 
Gromoll (1990), and Walter A. 
Strauss (1990). 

Michael Aschbacher (1991), and 
Michael G. Crandall (1991) have 
been appointed to the Far West- 
ern Program Committee by Presi- 
dent William Browder. Sun-Yung Al- 
ice Chang (1990) has been appointed 
chair. Continuing members of the 
committee are Lance W. Small (ex 
officio) and John R. Stallings (1990). 

Ronald F. Gariepy (1991) and 
Edward B. Saff (1991) have been ap- 
pointed by President William Brow- 
der to the Southeastern Section Pro- 
gram Committee. William Pardon 
has been appointed chair. Contin- 
uing members of the committee are 
Joseph A. Cima (ex officio), and Ray 
Kunze (1990). 

Karen Uhlenbeck and David A. 
Vogan, Jr. have been appointed by 
President William Browder to the 
Committee to Select the Gibbs Lec- 
turer for 1991 and 1992. Elliott H. 
Lieb has been appointed chair. 

Hyman Bass (1992) has been ap- 
pointed to the Progress in Mathemat- 
ics Committee by President William 
Browder. Continuing members of the 
committee are Armand Borel (1991), 
Paul H. Rabinowitz (1990), Hugo 
Rossi (1990), and Alan D. Weinstein 
(1991). 

Ellis Kolchin (1992), Mary Ellen 
Rudin (1992), have been appointed 
and Gail S. Young (1992) has been 
reappointed by President William 
Browder to the Committee on Aca- 
demic Freedom, Tenure, and Employ- 
ment Security. Continuing members 
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of the committee are Thomas G. 
Kurtz (1990), Barbara L. Osofsky 
(1990), chair, and Charles E. Rickart 
(1991). 

President William Browder has 
appointed Raymond Ayoub (1991), 
Joan S. Birman (1992), Chandler 
Davis (1991), Cora S. Sadosky (1992), 
and Steven H. Weintraub (1992) to 
the Committee on Human Rights of 
Mathematicians. Continuing mem- 
bers of the committee are Michael 
I. Brin (1990), Joel Lebowitz (1990), 
and Alice T. Schafer (1990), chair. 

Henry Alder (1990), Rhonda J. 

Hughes (1991), Ivan Niven (1990), 
Eileen Poiani (1992), Bruce Reznick 
(1990), Carol L. Walker (1991), and 
Carol S. Wood (1992) have been 
appointed to the Pi Mu Epsilon Liai- 
son Committee by President William 
Browder. Professor Walker will serve 
as chair. 

Everett Pitcher (1992) has been 
appointed chair of the Committee 
on Professional Ethics by President 
William Browder. Continuing mem- 
bers of the committee are C. Edmund 
Burgess (1990), Harold M. Edwards 
(1991), Frank L. Gilfeather (1990), 
and George B. Seligman (1991). 

President William Browder has 

appointed Joseph J. Kohn (1992), 
Joel L. Lebowitz (1992), Paul J. Sally, 
Jr. (1992), and Mary F. Wheeler 
(1992) to the Science Policy Commit- 
tee. Michael C. Reed (1992) has been 
appointed chair. Other members of 
the committee are Michael Artin (ex 
officio), Hyman Bass (1990), William 
Browder (ex officio), Frank L. Gil- 
feather (1990), William H. Jaco (ex 
officio), Jerrold E. Marsden (1991), 
Cathleen S. Morawetz (1991), John 
C. Polking (1990), Oscar S. Rothaus 
(1991), and David A. Vogan, Jr. 
(1991). 


Charles Herbert Clemens, Samuel 
Gitler, Carlos E. Kenig, Joseph J. 
Kohn, Horacio A. Porta, Cora S. 
Sadosky, and David A. Sanchez have 
been appointed by President William 
Browder to an ad hoc Committee 
on Cooperation with Latin American 
Mathematicians. Professor Clemens 
will serve as chair. 

Ronald G. Douglas, Robert M. 
Fossum (ex officio), John C. Polk- 
ing, David P. Roselle, and David A. 
Sanchez have been appointed to the 
Committee to Select the Winner of the 
Award for Public Service by President 
William Browder. Professor Fossum 
will serve as chair. 

Dusa McDuff (1991), Alexander 
J. Nagel (1991), and Karl Rubin 
(1991) have been appointed by Pres- 
ident William Browder to the Com- 
mittee on Centennial Fellowships. 
Karen A. Vogtmann (1990) has been 
appointed chair. Continuing mem- 
bers of the committee are David 
Eisenbud (1990), Lawrence Craig 
Evans (1990), and Victor L. Klee, 
Jr. (1990). 

Sylvia T. Bozeman (1992), Claud- 
ette Bradley (1992), and Johnny E. 
Brown (1992) have been appointed 
by Presidents William Browder (AMS) 
and Lida K. Barrett (MAA) to the 
AMS-AAAS-MAA Committee on Op- 
portunities in Mathematics for Un- 
derrepresented Minorities. Gloria F. 
Gilmer (1992) has been appointed 
chair. Continuing members of the 
committee are Shirley Malcom (ex 
officio), and Argelia Veléz-Rodriguez, 
consultant. 

William Abikoff, Hyman Bass, 
and Robert M. Fossum have been ap- 
pointed by President William Brow- 
der to the AMS-LMS Joint Program 
Committee. 


The Data Subcommittee has split 
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off from the AMS. 
on Employment an dan Conn, M 
icy and is now a Standin Hong 
mittee called the AMSS Pho) 
Committee. Presidents Wi AA |! 
der (AMS) and Lig j^ 
(MAA) have appointed EN 
Connors (AMS, 1990) e Nar. 
ton (MAA, 199]), Jame Aai 
(AMS, 1991), Charlotte 1 
1992), Don O. Loftsgaarden M 
1990), David J. Lutzer (May n Dur 
Donald E. McClure (AMS, |y 
and Donald C. Rung (AMS, 1% 
the committee. Lincoln K Dp ^^" 
a consultant and James W, Ma; P 
(AMS) serves as ex officio, Pris A 
Connors will serve as chair. Tex 
Morton Brown (MAA, Ij by I 
David J. Lutzer (MAA, 199 eg 
Bernard L. Madison (AMS, If Scie 
have been appointed by Pre will 
William Browder (AMS) andl to ir 
K. Barrett (MAA) to the AMS educ 
Committee on Employmentaié T 
cational Policy. Continuing m sity, 
of the committee are Donn Prof 
(AMS, 1991), Edward A. Qr I 
(AMS, 1991), chair, Philip c. Bu 
Jr. (MAA, 1990), James W. Ms E 
(ex officio), and James J, Tale m 
MAA, 1990). d 
: Presidents William i Acad 
(AMS) and Lida K. Bartel 
have appointed Edward alin 
(AMS, 1991), Steve Do ; 
1991), Don R. Lick Puy 
and Shelba J. Morman | 
to the AMS-MAA 
Teaching Assistants Ji 
Instructors (TA/PT)). no, 
(MAA, 1992) has 
chair. Continuing me ; 52 
committee e Ec j E 
AMS, 1992), TROTE cy 
or ) and Robert H. 97 


1990). 
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Lin (4) Personal Items 
len (Nt Duncan A. Buell, director for algo- 
1 ths research at the Supercomput- 
IS: ing Research Center, Institute for De- 
S, 199 fense Analyses, in Bowie, Maryland, 
- Dis yill serve as a volunteer in a new 
Y. May program called Institute for Mid- 
. Profs dle School Science and Mathematics 
L Teachers. In the program, sponsored 
A, lf. Bell Atlantic and the American 
199) /4ssociation for the Advancement of 
MS, |i Science, forty participating teachers 
Press will team up with practicing scientists 
andl to improve science and mathematics 
AMS education. 
ita _ David Gilat, of Tel Aviv Univer- 
g me sity, has been promoted to Associate 
ynna k Professor of that institution. 
\ a r Hans G. Kaper, director of the 
a ees oe e 
TRIO bac aoe nne National Labo- 
pe IM n named a correspond- 


mg member of the R 
J oyal Dutch 
Be eidemy of Sciences. : = 


Mokhtar Hassan Konsowa, of the 
University of Cincinnati, has been 
appointed an Assistant Professor at 
the College of Business and Eco- 
nomics, King Saud University, AL 
Qasseem Branch in the Kingdom of 
Saudi Arabia. 

Harald Niederreiter, of the Aus- 
trian Academy of Sciences in Vienna, 
has been appointed director of the 
Institute for Information Processing 
at that Academy. 

Hugo Rossi, Dean of the College 
of Science at the University of Utah, 
has been appointed director of the 
Cold Fusion Project at that institu- 
tion. 


Deaths 
John Brode, of SimuLogics, Cam- 
bridge, Massachusetts, died on Sep- 
tember 9, 1989, at the age of 57. He 
was a member of the AMS for 10 
years. 
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Reuven H. Gurevic, of the Univer- 
sity of Wisconsin, died on October 
9, 1989, at the age of 37. He was a 
member of the AMS for 9 years. 

Arthur O. Hickson, Professor 
Emeritus of Duke University, died 
on October 14, 1989, at the age of 
93. He was a member of the Society 
for 66 years. 

Stephanie F. Troyer, of the Uni- 
versity of Hartford, died on Novem- 
ber 1, 1989, at the age of 45. She 
was a member of the Society for 17 
years. 


Visiting Mathematicians 
Arpad Taka¢i and Djurdjica Takaéi, 
from the Institute of Mathematics 
at Novi Sad, Yugoslavia, are spend- 
ing the 1989-1990 academic year at 
Virginia Commonwealth University, 
Richmond, Virginia. 


Some Mathematical Questions in Biology: ] 
MODELS IN POPULATION BIOLOGY 


difference equations form a common theme. The topics 
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Population b 


Modeling. 7, SEY has had a long history of mathematical 
920s and 1930s saw major strides with 

t ra in ecology and Fisher, 

t in genetics. In recent years, much more 

ematical techniques have been brought 

nS in population biology. Simultaneously, 


the wor 

of 
Haldan ieee Volter 
Math 
Advance | Questio 


a 
Sophist 
to be Sticateg 


imental an 


tains th 

ical Q 
apers all d 
ere are 
™ple, q 


athematics in the Life Sciences, Volume 20) 


© proceedings of a symposium on 
uestions in Biology, held in Chicago in 
eal with different aspects of population 
Overlaps in the mathematical techniques 
ynamics of nonlinear differential and 


communities. 


ISSN 0075-8523 


covered are cultural evolution, multilocus population genetics, 
spatially structured population genetics, chaos and the 
dynamics of epidemics, and the dynamics of ecological 


1980 Mathematics Subject Classifications: 92A10, 92A15 
ISBN 0-8218-1170-3, LC 89-15119 


136 pages (softcover), September 1989 


Individual member $17, List price $28, 


Institutional member $22 


To order, please specify LLSCI/20NA 


All prices subject to change. Shipment will be made by surface. 


For air delivery add, 1st book $5, each additional book $3, max- 
imum $100. Prepayment required. Order from American Math- 
ematical Society, P.O. Box 1571, Annex Station, Providence, RI 
02901-1571, or call toll free 800-321-4AMS (321-4267) in the 
U.S. and Canada to charge with VISA or MasterCard. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


WU TRES 


ion Chennai and eGangotri p 


New Members of the AMS 


ath 
E 


ORDINARY MEMBERS 


Fernando H Ayres, Arequipa, 
Peru 
Edward J Baldwin, Tucson, AZ 
George S Beers, Middle 
Tennessee State Univ, 
Murfreesboro 
Pijush Kanti Bhattacharyya, 
Polytechnic of Central 
London, England 
Peter Boehle, Manchester, NH 
James A Bradley, Littleton, CO 
Roger A Bruhwel, Charlotte, NC 
Regina Baron Brunner, 
Allentown, PA 
Michael H Buonocore, UC Davis 
Medical Center, Sacramento, 


CA 
Lawrence L Burzynski, San 
Diego, CA 


Sergio Camiz, Rome, Italy 
Richard A Champion Jr., San 
Francisco, CA 
Becky J Chanley, Vincennes, IN 
Alla Ditta Raza Choudary, 
Central Washington Univ, 
Ellensburg 
Claudia A Clark, Waltham, MA 
Edward M Coppola, Saranac 
Lake, NY 
Allan R Curtis, Oxford, England 
Gregory M Czorny, Detroit, MI 
Jacqueline I DeMarzio, 
Hackensack, NJ 
Carlos A Di Prisco, IVIC, 
Caracas, Venezuela 
Frederic Dias, Worcester 
Polytechnic Institute, MA 
Judith M Dunlap, East Lansing, 
MI 
Leslie Camille Eagan, Smiths, AL 
Chrystl S Eaves, Harker Heights, 
TX 
Diane K Emmerson, Canton, CT 
Steven Epstein, Saratoga Springs, 
NY 
Mohammad-Hadi Farahi, 
Ferdowsi Univ of Mashhad, 
Iran 
Shari J Feldman, Atlanta, GA 
Dalia Fishelov, Weizmann Inst of 
Science, Rehovot, Israel 
Michael B Fiske, Columbus, OH 
Joseph M Fontana, Birmingham, 


Alejandro Aviles Garcia, Blythe, 
CA 


Olivier Marc Gebuhrer, SUNY at 
Albany, NY 
Wayne W Gerlinger, Seattle, WA 
Charles B Glaser, Addison-Wesley 
Publishing Company, 
Reading, MA 
David Gottlieb, Brown Univ, 
Providence, RI 
James E Gray, Phoenix, AZ 
Charles A Green, La Grande, OR 
Bruno Guerrieri, Tallahassee, FL 
Frank A Gugino, Tonawanda, NY 
Emily R Haataja, Plymouth, MI 
David O Hamilton, League City, 
TX 
Troy D Hammond, Norcross, GA 
Eric J Harder, Cheverly, MD 
Van Emden Henson, Denver, CO 
Lisa J Holden, Northwestern 
Univ, Evanston, IL 
Frank L Hubeny, Orono, ME 
Lee O Huey, Augusta, GA 
Valerie Hunter, John Wiley & 
Sons, New York, NY 
Terry L Hutson, Beebe, AR 
Geoffrey J Iverson, Univ of 
California Irvine 
Munish Khaneja, Flushing, NY 
Marek Kimmel, Memorial Sloan 
Kettering Cancer Center, 
New York, NY 
Joseph G Kolibal, Pittsburgh, PA 
Joseph M Kusmiss, St. Anselm’s 
College, Manchester, NH 
Yu-Chun Kwok, Columbia Univ, 
New York, NY 
Marie S LaCour, Alexandria, LA 
Sao Kun Connie Lam, Univ of 
Minnesota-Duluth 
Paul Lavoie, Sherbrooke, Quebec 
Canada 
er Leutscher, Ann Arbor, 
Yi Li, Univ of Chicago, IL 
King P Liu, New York, NY 
F Arnold Lowry III, Johnson 
City, TN 
George A Lozy, Cumberland, RI 
Richard Lukaschek, Bay Shore, 
NY 
Penelope Jo Maddy, Univ of 
California Irvine 
Alafuele Mbuyi-Kalala, New 


Mexico State Univ, Las 
Cruces 
Carol A McGowin, Ocoee, FL 
Raymond Michalek, Stevens 
Institute of Technolgy, 
Hoboken, NJ 
Peyman Milanfar, Cambridge, 
MA 
John D Moores, Cambridge, MA 
Faramarz R Movahhed, Tehran, 
Iran 
David J Muraki, Northwestern 
Univ, Evanston, IL 
Denis Mustafa, Massachusetts 
Institute of Technology, 
Cambridge 
Lynn T Nakamura, Honolulu, HI 
Christopher K Newcombe, 
Ardmore, PA 
Joseph A O’Donnell, 
Philadelphia, PA 
Daysi T Oliva, Elizabeth, NJ 
Bishun D Pandey, Ohio State 
Univ, Marion 
Barbara J Pence, San Jose State 
Univ, CA 
Deborah Suzanne Peterson, Fort 
Walton Beach, FL 
Rustom Mody Pheroz, Univ of 
Poona, Pune, India 
Christos G Philos, Univ of 
Ioannina, Greece 
James E Pilliod Jr, Upland, CA 
Jerry Lynn Pirtle, Athens, TX 
Dimitris Nicolas Politis, Stanford 
Univ, CA 
Jurgen K Potthoff, LSU, Baton 
Rouge, LA 
Roger B Powell, Denver City, TX 
Antonio R Quesada, Univ of 
Akron, OH 
Ronald J Rauhauser, Bronx, NY 
Douglas W Reiss, Ronkonkoma, 
NY 
Stephanie Ann Riolo, East 
Lansing, MI 
Luz M Rivera, Ponce, PR 
Louis L Rochon, Algonac, MI 
Rossi d’Providence, Rehoboth, 
MA 
Antonella Sabatini, Cambridge, 
MA 


R Truman Sands, Cupertino, CA 
Larry Britt Schweitzer, Berkeley, 


CA 
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Jorge-Nuno Oliveira Silva. te ct 
of California Berkeley b: 
Premjit Singh, Lincoln, RI 
Larry Smyrski, Lincoln Pari y 
Steven B Sorensen, Ridge. 
CA NOM 
Dennis R Spexet II, Minn 
MN "^ leghi 
Franklin M Steen, Walling , T 
GE ( drizon 
Jean C Story, Ventura, CA Qi 
Constantin Teleman, Hanai dubur, 
Univ, Cambridge, MA Ni 
Hing Fung Ting, Princeton l= yi 


NJ G 
Anthony Ramiscal Tomas, n 
Skokie, IL ; 
Robert W Tramel, McMinn Boston 

TN Ro 


Robert Velazquez, Earl Hay Mi 
Secondary School, N^ pur 
York, Ontario Canada E i; 

William A Waller, Houi ; 

D Anne Watters, Spone y 

Dedra L Welch, Chido d 

Audrey C White, Glen "| A 

Walter F Wooden, Pomp j 
Beach, FL | 

L Pilar Wyman, Mills Coli 
Oakland, CA , m 

Vera Zeidan, Mi higan | 
Univ, East 4 in 

Bosko T Zivaljevie. is 
Wisconsin- attev! 


g 
RECIPROCITY p 
> mane 
se De Qd 

iet 

Deutsche Mathei 
Vereinigung i 
Rainer E E 

Arnfrie 

Janos Bolyat ^ 
Society 
Imre Z 


"m. 


Ruzs 
alice 
un CI? 
e Hoss 


New Memb 
Digitized by Arya Samaj 


FES, OF the AMRai and eGangotri 


Adam K Wronski 


: : Jeffrey Charles Levy i i 
Fs 1 Society of Japat NOST j : evy Wing Lit Wong 
yahematic® Pmi Brandeis University oseph M Navetta Weiging Xie 
Malt Toyo! : Jei Inverse ; 
Masao pématigue Suisse Mere done Lamar University University of Scranton 
5 gait MA anz Faessler EN mi on GERM s Akkari Jakub Szymon Jasinski 
P^ albert ul Kauthen Enc z -hien-Lei Lu University of Virginia | 
Jean-Pa Pade n-Hung sun Terry M Price James M Encimer | 
ia i ichi 7 
edad C olom Valerio Talamanca Michigan Tech University Ben Timothy Evans 


(ci - 
Matemáticas 
Lucimar Nova 
ciedade Brasileira t 
A Matemática Aplicada e 
jona 
Computacionat 
Alvaro R De Pierro 
sociedade Portuguesa de 
í Matemática 
Joao Ricardo Cruz 


va, Us iskundig Genootschap 


ly Herman J terHorst 
RI 
Park, V 
Cet. 
NOMINEE MEMBERS 
nay 


sllegheny College 
} Terrence E Steyer 
( Arizona State University 
CA Qing He 
anad i Auburn Uni versity 
Ws Nathan Ross Basik 

G Virginia E Cook 
Catherine T Smiley 
John H Walker III 
finst! Boston University 
Robert M DiSario 

Hag | Michael Kary 


Bowling Green State Univer. 


ingfori 


a5, 


da N 

a ina J Blumenthal 
ji 1 Dong 

gta. ü 


Bryn Mawr College Veronica Lessard Maria R Fisher 


Jan A Green Sally Ann Martin Xiaoyu Hu | 
California State University Long Junyu Wang David A Lewis t 
Beach Pennsylvania State University, I-Li Lu 


Babak Eskandari 
Gerald Jay Geier 
Phyllis Gayle Panman 
Peter T Rojas 

Carnegie Mellon University 
Mathew J Brozowski 
Dmitry Pugachevsky 
Aravamuthan Sarangarajan 
Michel P Schellekens 


Joseph S McDonnell 
Catherine A Moore 
Lisa Anne Renker 
Kevin H Weiss 
Mark W Winstead 
Washington University 
Timothy J Davis 
Fausto Di Biase 
Xiaojun Huang 


University Park 

Sizwe Gladwell Mabizela 

Alberto G Marcone 
Stanford University 

William D Banks 

Maia J Fraser 

Michael Nikolaos 

Kolountzakis 

John E McCuan 


Vadim Teverovsky Texas A € M University E $ 
Kristina Vuskovic Wang Chiu Youfeng Shen a 
Xihua Wang 


Claremont Graduate School 
Yew-Meng Lee 

Georgia Inst of Tech 
Alexandre N Carvalho 
Gwendolen Hines 
Arrieta M Jose 


University of Colorado, Boulder 
Elbert D Porter 

University of Georgia 
Yuanyou Yoan Cheng 
James B Haglund 
Beata Anna Hebda 


Lori Rosenthal Wilke 


Western Carolina University 
Kais Arfaoui 
Frederick R Fritz 
Sarah G Hensley 


: ae Ning Wan 
Franklin A Mendivil Xaingdong Liu Teen Wade 
Sergio M Oliva Filho Lisa A McGrath Jun Zhang 


Chuang Peng 
University of Pittsburgh, 

Pittsburgh 

Therese L Bennett 

Mang Fai Ma 

Jun Nie 


Indiana University at 
Bloomington 
Becky J Wilson 


Wilkes College 
Joanne Englot Kawczenski 


Williams College 1 
Elizabeth L Borowsky ae 


sity 


Iowa State University 
Ruey-Gang Lai 
Johns Hopkins University, 


Stephen McAdam 
(Contemporary Mathematics, Volume 102) 
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tional book $3, maximum $100. Prepayment required. 
Order from American Mathematical Society, P.O. Box 
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toll free 800-321-4AMS (321-4267) in the U. S. and 
Canada to charge with VISA or MasterCard. 
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| POSITIONS AVAILABLE 


UNIVERSITY OF TENNESSEE 
Department Head 


The Univers; 
Vires ann’ of Tennessee at Chattanooga 
Nehemates tors for Head, Department of 
i S. PhD in mathematical sciences 


|. "th preyi 
: lou ini ‘ 
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“o UT 
\ en pro ed before a anooga, TN 37403. 
; ; a Nach 1, 1990 will be 
© appl en and minorities are 
tion oymenn ree is an Equal Op- 
5 Institution note Action/Title 


UNIVERSITY OF LIVERPOOL 
Chair of Pure Mathematics 


Applications are invited for a Chair in the 
Department of Pure Mathematics. There are 
two chairs in the Department; the other is 
held by Professor C. T. C. Wall, F.R.S. 

The Department works closely with the 
Departments of Applied Mathematics and 
Theoretical Physics and of Statistics and 
Computational Mathematics; undergraduate 
teaching is coordinated by a Board of Math- 
ematical Studies. The Department has an 
excellent international reputation and attracts 
considerable research funding; it has been 
put in the top grade for research in each of 
the UGC/UFC assessments. 

The salary will be within the range for 
non-clinical professorial salaries, curently not 
less than £25,919 per annum. 

Applications together with the names of 
three referees, should be received not later 
than 15 March 1990, by The Director of 
Staffing Services (AS), The University, P. O. 
Box 147, Liverpool L69 3BX from whom 
further particulars may be obtained- 

Quote ref. RV/573/NAMS 

An Equal Opportunity Employer. 
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UNIVERSITY OF NORTH FLORIDA 
DEPARTMENT OF MATHEMATICS AND 
STATISTICS 


Applications are invited for a possible visit- 
ing position for the academic year 1990-91. 
Candidates must have the Ph.D. in Math- 
ematics or the M.S. in Mathematics with 
strong coursework. All candidates must have 
an excellent teaching record; candidates with 
the Ph.D. must have a record of continuing 
scholarly activity. Teaching duties will depend 
on the qualifications of the individual; the De- 
partment offers service, major, and graduate 
courses. The Department offers the BA and 
BS in Mathematics and in Statistics and the 
MA with tracks in Mathematics, Statistics, 
and Computing. The regular faculty of 14 
members is active in a variety of areas of 
Mathematics and Statistics. The University is 
a growing institution in the State University 
System of Florida; more than 7500 students 
are currently enrolled. Send resume, 3 letters 
of recommendation, and transcript by March 
20, 1990, to Leonard J. Lipkin, Chairperson, 
Department of Mathematics and Statistics, 
University of North Florida, 4567 St. Johns 
Bluff Road South, Jacksonville, Florida 32216. 
The University is an affirmative action/equal 
opportunity employer and encourages appli- 
cations from women and minorities. 


IOWA STATE UNIVERSITY 


The Department seeks qualified applicants 
for tenure track positions at the assistant 
professor level in Discrete Mathematics and 
in Mathematical Biology and for a tenure track 
position at the associate or full professor level 
in Computational Mathematics or Numerical 
Analysis starting August 21, 1990. The suc- 
cessful applicant for the senior position will 
be expected to seek outside funding for his 
or her research and to interact scientifically 
with colleagues in other campus departments. 
There will be start up funds available for the 
successful applicant for each of the three 
positions. 

We will begin the interview process January 
15, 1990. However, we shall continue to 
accept applications after that date until the 
positions are filled. 

A number of visiting positions in diverse 
areas are expected to be available also and 
applications for them are also encouraged. 

Women and minorities are encouraged to 
apply. lowa State University is an Affirmative 
Action/Equal Opportunity Employer. 

Applications should be sent to Howard A. 
Levine, Chair, Department of Mathematics, 
lowa State University, Ames, lowa 50011. 
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POSITIONS AVAILABLE 


NORTH CAROLINA STATE UNIVERSITY 
Department of Mathematics 
RESEARCH INSTRUCTORSHIP 
IN PURE MATHEMATICS 


The Department of Mathematics at North 
Carolina State University in Raleigh invites 
applications for the position of Research 
Instructorship in Pure Mathematics. This ap- 
pointment will be for 2 years (with a possible 
extension for a third year) and will require 
teaching of two courses in the fall semester 
and one course in the spring semester. 

The Department has over 15 active re- 
searchers in pure mathematics. Their re- 
search interests are currently concentrated 
in the areas of Lie theory, ring theory and 
mathematical physics. While all fields of con- 
centration will be considered, special consid- 
eration will be given to candidates working 
in differential geometry, Lie groups, algebraic 
groups, Lie algebras and/or ring theory. The 
Department has an active seminar program 
including regularly scheduled seminars in al- 

gebra and mathematical physics as well as 
participation in the Duke/UNC-Chapel Hill 
algebraic geometry seminars. 

Applicants should send a description of 
their research (1-3) pages, curriculum vitae 
and 3 letters of recommendation to Professor 
R. O. Fulp, Box 8205, N.C. State University, 
Raleigh, NC 27695-8205. To ensure full con- 
sideration applications should be received by 
March 15, 1990. NCSU is an AA/EOE. 


DEPAUL UNIVERSITY 
Department of Mathematical Sciences 


Applications are invited for a tenure-track 
position at the assistant professor level be- 
ginning in September, 1990. A Ph.D. in Math- 
ematics is required. We will consider strong 
candidates in any field of research. DePaul 
University is primarily an undergraduate insti- 
tution. The Department of Mathematics has 
graduate programs in Mathematics Education 
and Applied Mathematics. Strong commit- 
ment to teaching is essential. The official 
teaching load is nine quarter courses/year, 
but a reduction to seven quarter course/year 
for research is possible. Applicants should 
send a vitae and 3-4 letters of recommen- 
dation, at least one of which pertains to 
teaching, to Hiring Commitee, Department of 
Mathematics, 2219 N. Kenmore, Chicago, IL 
60614. Women and minorities are encouraged 


to apply. 
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HONG KONG BAPTIST COLLEGE 
Principal Lecturer/Lecturer 
in Mathematics (PR184) 


Highly motivated applied mathematicians are 
invited to apply for the above posts com- 
mencing on or before September 1990. Bap- 
tist College is a government-funded institution 
with a student body of 3000. The Mathe- 
matics Department offers a comprehensive 
B.Sc. (Honours) curriculum and M.Phil. by re- 
search. Typical teaching load is two subjects 
(6 hours) per semester plus supervision of 4 
final year project students. The atmosphere is 
congenial, and interdisciplinary collaboration 
is encouraged. Qualifications for Lecturer are 
a Ph.D., teaching experience, and research 
promise. Applicants for Principal Lecturer 
should have extensive teaching and research 
experience and the ability to provide academic 
leadership. Applicants with expertise in any 
area of applied mathematics are encouraged 
to apply—especially statisticians. Salary (un- 
der review) is US$46,070-US$57,185 p.a. for 
Principal Lecturer and US$24,485-US$37,155 
p.a. for Lecturer. Benefits include housing as- 
sistance, medical/dental benefits, education 
allowance for children, passage and vacation 
leave. Overseas appointees will be offered 
an initial 2-year contract with 15-25% gra- 
tuity payable at the end of the contract. 
Appointment may be renewed subject to 
mutual agreement. To apply send complete 
curriculum-vitae and three letters of reference 
to the Personnel Section, Hong Kong Baptist 
College, 224 Waterloo Road, Kowloon, Hong 
Kong. Deadline for applications is February 
15, 1990 or until vacancies have been filled. 


LEHMAN COLLEGE (CUNY) 
Department of Mathematics 
and Computer Science 


Tenure track position anticipated in mathe- 
matics and computer science. Candidate must 
have an earned doctorate, a strong commit- 
ment to teaching and a demonstrated out- 
Standing research potential. Rank and salary 
commensurate with qualifications. Send re- 
Sume and names of three references to: 

Prof. Robert Feinerman, Chairman 

Department of Mathematics and 

Computer Science 
Lehman College 
Bronx, N.Y. 10468 


AN EQUAL OPPORTUNITY 
ACTION EMPLOYER JAREIRMATIVE 
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The College of Natural and 
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for the position of Chairperson a omine. positi 
of the Department of Mathematn Prot, (o P 
July 1, 1990. The department ioe fe. 1990. 
for both undergraduate and gra Nec. ge. 
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position should have the following qui screen 
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College of Natural and Agricultural Se 
and is responsible for providing pcr D 
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rate with qualifications and Mis ge an 
faculty appointment is a nino 
with additional compensation for " insti 
chairperson. The closing date p qui, 9" ess 
will be February 15, 1990. A le qe Scholar 
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er anes T en to research interests 
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grada credit hours per semester, and Departmental 
and University service appropriate to rank. 
andó: Salary and rank will be commensurate with 
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e css their vita and have at least three letters of ref- 
nd e «ence sent to Dr. Ruediger Landes, Search 
e varas Jrommittee Chair, Department of Mathemat- 
ith ać ics, University of Oklahoma, 601 Elm, Room 
s {wv 423, Norman, Oklahoma 73019-0315. Initial 
j quiz screening begins December 15, 1989 and 
ematisi every two weeks thereafter. Applications will 
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porns The University of Oklahoma is an Affirmative 
inst? Action/Equal Opportunity Employer. 
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THE UNIVERSITY OF OKLAHOMA 
Applied Non-Linear Analysis 
Applied Mathematics 
Position (CAPS) Related 


The University of Oklahoma seeks a (tenure 
track) Assistant Professor (or higher) with a 
speciality in Applied Non-Linear Analysis. A 
Ph.D. in Mathematics is required. Expertise 
in fluid dynamics and numerical and com- 
putational experience are desirable. Potential 
for excellence in mathematics teaching and 
research is required. Competitive Salary. 

This position is expected to contribute to 
the mathematical support of the Center for the 
Analysis and Prediction of Storms, A Science 
and Technology Center at the University of 
Oklahoma funded by the National Science 
Foundation. 

Applicants should send a letter of ap- 
plication, a complete vita, and have three 
letters of reference sent to: Andy R. Magid, 
Chair, Applied Analysis Search Committee, 
Department of Mathematics, University of 
Oklahoma, 601 Elm, Room 423, Norman, 
Oklahoma 73019-0315. Closing date for ap- 
plications is December 20, 1989 and every 
two weeks thereafter until the position is 
filled. The University of Oklahoma is an Equal 
Opportunity/Affirmative Action Employer. 


AUBURN UNIVERSITY 
DIVISION OF MATHEMATICS 
DEPARTMENT OF FOUNDATIONS, 
ANALYSIS, AND TOPOLOGY 


We anticipate having at least two visiting 
positions available for the 1990-91 academic 
year. Partial appointments are also possible. 
The applicant's area of research should be 
compatible with the interests of present fac- 
ulty. Closing date for applications: March 31, 
1990. 

Send vita and have three letters of recom- 
mendation sent to George Kozlowski, Head, 
Department of Foundations, Analysis, and 
Topology, AUBURN UNIVERSITY, AL 36849- 
5310. 

Minorities and women are encouraged to 
apply. 

AUBURN UNIVERSITY IS AN EQUAL 
OPPORTUNITY/AFFIRMATIVE ACTION EM- 
PLOYER. 
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UNIVERSITY OF MARYLAND 
COLLEGE PARK 
DEAN 
College of Computer, Mathematical 
and Physical Sciences 


Applications and nominations are invited for 
the position of Dean of the College of Com- 
puter, Mathematical, and Physical Sciences 
at the University of Maryland, College Park 
campus. The Dean provides both academic 
and administrative leadership for the College 
and reports directly to the Vice Chancellor for 
Academic Affairs and Provost. 

The College consists of the departments 
of Computer Science, Geology, Mathematics, 
Meteorology, and Physics and Astronomy, 
as well as the Applied Mathematics Pro- 
gram, the Center for Automation Research, 
the Chemical Physics Program, the Insti- 
tute for Physical Science and Technology, 
the Institute for Advanced Computer Studies, 
and the Laboratory for Plasma Research. 
The College employs 472 faculty members 
and approximately 800 support personnel. 
Presently about 2300 undergraduate students 
and 800 graduate students are enrolled in 
degree programs within the College. In 1988- 
89, researchers in the College were awarded 
approximately $34 million in external grants 
and contracts. The state-supported budget 
was about $28 million. 

A candidate should have an earned doc- 
torate, be eligible for appointment in a depart- 
ment of the College at the rank of Professor 
with tenure, have successful experience as 
a teacher and a distinguished record of 
scholarly research, and have demonstrated 
leadership ability and management skills. 

Applications should include a curriculum 
vitae and the names and addresses of at 
least four references. For best consideration, 
all applications should be submitted before 
March 1, 1990 to: 

Patrick F. Cunniff 

Office of Graduate Studies & Research 

2125 Lee Building 

University of Maryland 

College Park, Maryland 20742 
The University of Maryland is an equal op- 
portunity, affirmative action employer. Women 
and minority cadidates are encouraged to 


apply. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


NAT ae 


[^ 
E 
d 
AD 


Digitized by Arya sClassifipd A drertsem Sur VOTUM ` = 


POSITIONS AVAILABLE 


MISSISSIPPI STATE UNIVERSITY 
Department of Mathematics and Statistics 


Applications are invited for two or more an- 
ticipated tenure-track or visiting positions for 
4990-91. At least one of the positions will 
be in statistics and probably at least at the 
associate professor level. Candidates should 
possess a doctoral degree, demonstrate a 
strong potential for reseach, and have a com- 
mitment to effective teaching. All areas are 
welcomed but preference will be given to the 
following: for the mathematics position(s), 
applied mathematics, computational mathe- 
matics, and partial differential equations; for 
the statistics position(s), multivariate anal- 
ysis, non-parametric and robust inference, 
categorical analysis, and linear and non-linear 
models. 

The Department offers graduate programs 
leading to the Master of Arts degree (M.A.) 
and the Master of Science degree (M.S.) 
in both mathematics and statistics and the 
Doctor of Philosophy degree (Ph.D.) in mathe- 
matical sciences. Facilities exist for applicants 
with interest in interdisciplinary research ef- 
forts and in particular for applicants with an 
interest in the computational aspects of the 
mathematical sciences. 

Applicants should send a curriculum vi- 
tae and arrange for three letters of recom- 
mendation to be sent to: John R. Gilbert, 
Chairman, Search Committee, Department of 
Mathematics and Statistics, P.O. Drawer MA, 
Mississippi State, MS 39762. The committee 
will begin to review applications on January 
15, 1990, and continue until positions are 


filled. Mississippi State University is an equal 


opportunity/affirmative action employer. 


UNIVERSITY OF VERMONT 
Positions in Applied Mathematics 


Positions for applied mathematicians, tenure- 
track or visiting. Salary and rank commensu- 
rate with ability and experience. Demonstrated 
excellence in research and teaching, interac- 
tion with other scientists and engineers. Also, 
postdoctoral positions in subjects of current 
departmental interest. Send vitae, description 
of research, and three letters of reference 
or names of references to Kenneth |. Gross, 
Personnel Committee, Department of Mathe- 
tics and Statistics, University of Vermont, 
rlington, VT 05405. UVM is an Equal Op- 
nity/Affirmative Action Employer. 
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COLUMBIA UNIVERSITY 
Department of Computer Science 
Lectureships 


Positions as Lecturer or Senior Lecturer will 
be offered to excellent teachers with superior 
research and academic backgrounds. Faculty 
of all ranks in other mathematical disciplines, 
as well as computer science, are encouraged 
to apply for these non-tenured term appoint- 
ments, whose duration will typically be three 
to six years. Pay is comparable to professorial 
levels. > 

These lectureships provide an opportunity 
for teacher/scholars with some substantial 
prior computing experience to make a transi- 
tion to computer science. Columbia University 
has an outstanding young research faculty 
and facilities, now working in a five-million 
dollar office and research-laboratory building. 
All of our “lecturer alumni” are presently in 
good positions at leading universities and 
colleges. 

Lecturers will teach two undergraduate 
courses each semester. They must be able to 
make highly effective presentations to large 
classes. The University has several SUN 4 
computer systems dedicated to instructional 
use. Many terminals for students are in 
dormitories and other convenient locations. 
Knowledge of innovative uses of technology 
for teaching is desirable. 

Send resume and three letters of reference 
by February 15, 1990, if possible, to Lecturer 
Recruiting, Department of Computer Science, 
Columbia University, New York, New York 
10027. 

Columbia University is an Equal Oppor- 
tunity/Affirmative Action Employer. We are 
interested in receiving applications from qual- 
ified women and minorities. 


MARQUETTE UNIVERSITY 


Mathematics/Statistics /Computer Science. 
Tenure-track Assistant Professorship requir- 
ing the Ph.D. to begin August, 1990. Pre- 
ferred research area is computational: group 
theory, and ability to teach upper division 
computer science courses is required. To 
apply send vita, transcripts and 3 letters of 
recommendation to Douglas Harris (Chair- 
man), Department of Mathematics, Statistics 
and Computer Science, Marquette University, 
Milwaukee, Wisconsin, 53233. Closing date: 
February 28, 1990 or until filled: Marquette 
University is an EEO/AA employer. 
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MISSISSIPPI STATE UNIVERSITY 
ADVERTISEMENT 
Position Announcement 
Head, Department of Computer Science 


Mississippi State University invites applica- 
tions and nominations for the position of 
head of the Department of Computer Sci- 
ence. A successful candidate must have (1) 
an earned doctorate in computer science or 
related field, an (2) faculty experience in a 
doctoral granting program. In addition, can- 
didates should have demonstrated leadership 
and a successful record of teaching, research, 
and grant procurement. The appointment will 
be at the rank of professor with a highly 
competitive salary. The anticipated starting 
date is July 1, 1990. 

As one of the 100 largest research univer- 
sities (expenditures) in the country and the 
largest university in the state, MSU offers a 
broad range of undergraduate and graduate 
programs. The Department of Computer Sci- 
ence offers a CSAB-accredited undergraduate 
program and graduate study leading to the 
MCS, MS and PhD degrees. In cooperation 
with electrical engineering, the department 
also offers programs of study leading to the 
BS and MS degrees in computer engineering. 

Screening of candidates will begin Febru- 
ary 15, 1990 and will continue until the 
position is filled. Nominations and applica- 
tions with curriculum vita should be sent 
to: Dr. George S. Rent, Chairperson, Search 
Committee for Head of Computer Science, 
College of Arts and Sciences, P.O. Box AS, 
Mississippi State, MS 39762. MSU is an equal 
opportunity affirmative action employer. 


FLORIDA INTERNATIONAL UNIVERSITY 
The State University of Florida at Miami 


The Department of Mathematics announces 
two junior tenure track positions beginning 
August 1990. Candidates must have a Ph.D. in 
Mathematics and a commitment to research 
and quality teaching. Preferred areas of spe- 
cialization include harmonic analysis, logic, 
representation theory, complex variables, and 
differential geometry. Qualified candidates in 
other areas will be considered. 

Teaching load consists of 15 semester 
hours per academic year. Send resume 
and 3 letters of recommendation to Re- 
cruitment Committee, Department of Mathe- 
matics, Florida International University, Miami, 
FL 33199. 

Florida International University is the State 
University of Florida at Miami. The univer- 
sity is an equal opportunity/affirmative action 
employer. 
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THE VIRGINIA MILITARY INSTITUTE 
Mathematics /Computer Science 


Applications are invited for a tenure-track 
position in the Mathematics and Computer 
Science Department beginning August, 1990. 
The applicant should have a Strong interest 
in teaching and participating in the contin- 
ued development of the Computer science 
degree program. VMI began offering a B.S. 
in computer science in 1987 and now has 
57 students either as majors or minors. The 
computer science laboratory contains a Data 
General MV/7800 with 20 terminals. VMI also 
has a Burroughs A9 and approximately 200 
IBM PC's for student and faculty use. 

Preference will be given to an applicant 
with a Ph.D. in a computer-related field such 
as Computer Science, Mathematics, Opera- 
tions Research, or Management Information 
Systems. If the degree is not in Computer 
Science, the applicant must have significant 
formal education or experience in Computer 
Science. Duties include teaching both mathe- 
matics and computer science courses. Salary 
and rank are commensurate with degrees, 
qualifications, and experience. 

VMI is a quality undergraduate military col- 
lege of engineering, liberal arts, and science, 
with an enrollment of 1300 students, located 
in an attractive college town. Faculty wear 
uniforms but have no other assigned military 
duties. 

The deadline for applications is March 
1, 1990. Candidates should send resumes 
with at least three references to Thomas 
C. Lominac, Department of Mathematics and 
Computer Science, Virginia Military Institute, 
Lexington, VA 24450 

AA/EEO Employer. 


UNIVERISTY OF CALIFORNIA 
IRVINE 
DEPARTMENT OF MATHEMATICS 
IRVINE, CALIFORNIA 


The Department of Mathematics announces 
possible temporary positions for lecturers for 


the academic year 1990-91. These positions — : 


are generally for one quarter at a time and a 


UCI is an equal 
action employer. : 
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POSITIONS AVAILABLE 


RUTGERS UNIVERSITY-NEWARK 
DEPARTMENT OF MATHEMATICS AND 
COMPUTER SCIENCE 
SENIOR POSITION 
PROFESSOR OF MATHEMATICS 
SEARCH EXTENDED 


The Department of Mathematics and Com- 
puter Science anticipates an opening at the 
full professor level beginning Fall 1990. Rut- 
gers University has two levels of full profes- 
sorships and the appointment will either carry 
the rank of Professor | or Professor ll. Can- 
didates should exhibit outstanding research 
accomplishments and should be able to play 
a leadership role in the department. Salary 
and teaching load are negotiable. Applicants 
from all fields are invited. Areas of research 
interest in the department include number the- 
ory, representation theory and automorphic 
forms, Lie algebras, transformation groups, 
low dimensional topology and Teichmuller 
theory. Applications including at least three 
letters of recommendation should be sent to: 
Jane Gilman, Chair, Department of Mathemat- 
ics, Rutgers University, Newark, New Jersey 
07102. The closing date for applications is 
3/1/90 but applications will be considered 
until the position is filled. 
AA/EOE. 


WORCESTER POLYTECHNIC INSTITUTE 


The Department of Mathematical Sciences 
will have several tenure track positions at 
all levels for fall of 1990. These positions 
require a strong research record or potential 
and evidence of quality teaching. Fields of 
interest are numerical analysis, computational 
fluid mechanics, nonlinear PDE, optimiza- 
tion, control theory, optimal design, dynam- 
ical systems, applied discrete mathematics, 
operations research, and statistics/applied 
probability. 

WPI, the nation's third oldest college of sci- 
ence and engineering, offers degrees through 
the Ph.D. The Mathematical Sciences De- 
partment currently offers an undergraduate 
and master's degree in applied mathemat- 
ics. Worcester, Massachusetts is the second 
largest city in New England, approximately 40 
miles west of Boston. 

Interested applicants should send a cur- 
riculum vita to: Samuel M. Rankin, Ill, Head, 
Department of Mathematical Sciences, 100 
Institute Rd., Worcester, MA 01609. Applica- 

tions will be accepted until the positions are 
filled. EOE/AA. 
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THE UNIVERSITY OF MANITOBA 
ANNOUNCEMENT OF 
STATISTICS POSITION 


The Department of Statistics, The University 
of Manitoba, invites applications for a term 
position at the assistant professor level. 
The appointment will be for a two year 
term, starting July 1, 1990 or September 
1, 1990. The salary will be commensurate 
with qualifications and experience. A Ph.D. 
or near completion in statistics or probability 
theory is required, and duties will include 
research, teaching and consulting. Preference 
will be given to candidates who have a strong 
research potential. 

Please send your application as soon as 
possible, but not later than February 15, 1990, 
to: 

Dr. Lai K. Chan 

Department of Statistics, 

The University of Manitoba 

Winnipeg, Manitoba, Canada 

R3T 2N2 
Your application should include an updated 
curriculum vitae and the names of three 
individuals who would be prepared to write 
letters of recommendation. 

Both women and men are encouraged to 
apply. In accordance with Canadian immigra- 
tion requirements, priority will be given to 
Canadian citizens and permanent residents. 


WESTERN CAROLINA UNIVERSITY 


Nominations and applications are invited for 
the position of Head, Department of Mathe- 
matics and Computer Science. The depart- 
ment has eighteen full time faculty members 
and offers programs leading to the B.S., 
B.S. Ed., M.S., and M.A. Ed. degrees with 
majors in mathematics, and the B.S. degree 
with a major in computer science. Western 
Carolina University has an enrollment of 6200 
and is a member of the University of North 
Carolina system. The successful candidate 
should have a terminal degree, a sustained 
record of quality teaching, research, and ser- 
vice, and an interest in both undergraduate 
and graduate program development, as well 
as administrative experience and /or potential. 

Applicants should send a resume, gradu- 
ate transcripts, and three letters of reference 
to: Dr. James H. Horton, Chair, Mathematics 
and Computer Science Search Committee 
School of Arts and Sciences, Western Car- 
olina University, Cullowhee, NC 28723. WCU 
is an Equal Opportunity/Affirmative Action 
Employer. Closing date for receipt of applica- 
tions is March 1, 1990. 
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MURRAY STATE UNIVERSITY 
Department of Mathematics & Statistics 


Applications are invited for tenure-track po- 
sitions at the Assistant/Associate Professor 
level beginning August 1990. Preference will 
be given the applicants in Statistics, numeri- 
cal analysis, and mathematics education, but 
candidates in all areas of mathematics will be 
considered. 

Responsibilities will include a maximum 
three course teaching load of a wide variety 
of undergraduate and graduate level courses, 
continuing research/scholarly activities, and 
university/departmental service. A Ph.D. in 
mathematics or statistics is required or ex- 
pected before the starting date. Salary will be 
competitive. Screening will begin February 1, 
1990 and continue until positions are filled. 

Applicants who are not U.S. citizens must 
provide their visa status and any other in- 
formation relevant to their ability to accept 
employment. Send letter of application with 
vita, graduate transcript or list of courses, 
and direct three letters of recommendation to: 

Screening Committee 
Department of Mathematics & Statistics 
Murray State University 
Murray, Ky. 42071 
MSU is an EO/AA employer. 
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STANFORD UNIVERSITY 
Department of Mathematics and Statistics 


We invite applications for a tenure-track posi- 
tion in probability at the Assistant Professor 
level beginning Autumn Quarter 1990 to 1991. 
The position is a joint appointment in the 
Department of Mathematics and Statistics. 
Excellent research potential in probability 
and stochastic processes, strong interests 
in applications, and commitment to quality 
teaching are required. Outstanding candi- 
dates at higher ranks will also be consid- 
ered. Please submit applications, curriculum 
vitae and letters from three professional ref- 
erences to: Yitzhak Katznelson, Chairman 
of Search Committee, Department of Math- 
ematics, Stanford University, Stanford, CA 
94305-2125, U.S.A. 

Stanford University is an Equal Opportu- 
nity, Affirmative Action Employer, and we 
comes applications from women and minori- 
ties. 


AMERICAN UNIVERSITY OF BEIRUT 
TEACHING OVERSEAS 


The Department of Mathematics at the Amer- 
ican University of Beirut in Beirut, Lebanon 
(AUB) invites applications for faculty positions 
at the level of Assistant Professor or above, 
available October 1, 1990. Candidates are 
sought in the fields of Analysis, Mathematical 
Statistics, and Topology. 

Applicants should hold the Ph.D. degree 
and would be expected to teach undergradu- 
ate and graduate courses and to be commit- 
ted to research. Post-doctoral experience is 
preferred. 

Appointments are normally made for a 
three-year period. AUB is an EO/AA em- 
ployer. 

Interested persons may send their curricu- 
lum vitae and three letters of recommendation 
before March 31, 1990 to the Dean of Arts and 
Sciences, c/o New York Office of the Amer- 
ican University of Beirut, 850 Third Avenue, 
New York, New York 10022, USA. 

U.S. passports are presently invalid for 
travel to, in or through Lebanon, and for 
residence in Lebanon, by order of the De- 
partment of State, and therefore applications 
from individuals who would travel to or reside 
in Lebanon on a U.S. passport cannot at this 
time be considered. 


VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
MATHEMATICAL PHYSICS 


The Center for Transport Theory and Math- 
ematical Physics at Virginia Tech anticipates 
a number of openings for visitors during aca- 
demic year 1990-91. Applications in all areas 
of mathematical physics are invited for all 
or any parts of the year. There may also 
be possibilities of tenure-track appointments. 
Appointments may be made at any level, from 
postdoctoral up. Please send a curriculum 
vitae and a short description of research 
plans (for visiting positions only) and arrange 
for three letters of recommendation to be 
sent directly to Prof. P. F. Zweifel, Virginia 
Polytechnic Institute and State University, 
CTTMP-212A Robeson Hall, Blacksburg, VA 
24061-0435, USA. VA Tech is an EO/AA em- 
ployer. Women and minorities are encouraged 


to apply. 
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POSITIONS AVAILABLE 


UNIVERSITY OF WYOMING 
Department of Mathematics 


Invites applications for the following positions: 
One tenure-track position at the assistant 
professor level in the area of functional 
analysis, numerical linear algebra, dynamical 
systems theory, and algebraic/computational 
combinatorics. 
Send resume and direct three letters of 
recommendation to: 
Professor W. Bridges, Chairman 
Mathematics Department 
P.O. Box 3036 University Station 
University of Wyoming 
Laramie, WY 82071-3036 
(307) 766-4222 
Applications completed by January 31, 1990 
will be given first consideration. The Uni- 
versity of Wyoming is an Equal Opportu- 
nity/Affirmative Action Employer. 


VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


We anticipate making several tenure-track ap- 
pointments at the assistant professor level 
or above beginning with the academic year 
1990-1991. Very strong research potential is 
required for junior-level appointments and a 
demonstrated outstanding record for senior- 
level appointments. A Ph.D. is required. Pri- 
mary areas of interest are algebraic and 
differential geometry, discrete mathematics, 
dynamical systems, and computationally ori- 
ented mathematics. Exceptional candidates in 
other areas will be considered. Applications 
will be accepted until March 15, 1990, or 
until the positions are filled. Applicants should 
send vita and three letters of reference to: 
Chairman, Search Committee, Department of 
Mathematics, Virginia Tech, Blacksburg, VA 
24016-0123. Women and minorities are en- 
couraged to apply. Virginia Tech is an Equal 
Opportunity/Affirmative Action Employer. 


sein 


THE UNIVERSITY OF SCRANTON 
Mathematics Department 


The University of Scranton is a Jesuit uni- 
versity with over 3,500 undergraduates. The 
Mathematics Department is newly formed 
from a split in a combined Mathemat- 
ics/Computer Science Department. It has 
15 full time faculty and about 50 majors. 

Four tenure-track positions are available 
for Fall 1990 for faculty interested in a 
teaching environment where research is en- 
couraged and supported. Individuals with 
expertise in any area of mathematics will be 
considered. Preferred areas include Applied 
Mathematics, Probability/Statistics, Actuarial 
Mathematics, Algebra, and Analysis. Rank 
and salary are open and competitive. 

Submit a vita, transcripts, and three refer- 
ences to Mathematics Faculty Search Com- 
mittee, University of Scranton, Scranton, PA, 
18510 or phone (717) 961-7774. Screening 
will begin at once and applications will be 
considered until all positions have been filled. 
An AA/EO Employer and Educator. 


UNIVERSITY OF NOTRE DAME 
DEPARTMENT OF MATHEMATICS 
NOTRE DAME, INDIANA 46556 
ANDREW J. SOMMESE, CHAIRMAN 


Several tenured or tenure-track positions. The 
Mathematics Department is eager to found 
a group in Applied Mathematics. Outstanding 
candidates in applied mathematics are en- 
couraged to apply, particularly in dynamical 
systems/ordinary differential equations, nu- 
merical analysis, statistics/probability. Rank 
and salary depend on experience and qual- 
ifications. Applications should demonstrate 
accomplishment and potential in teaching and 
research, and should include vita, a few 
selected reprints or preprints, and 3 or 4 
letters of recommendation. Notre Dame is 
an Equal Opportunity/Affirmative Action Em- 
ployer. Women and minorities are particularly 
encouraged to apply. 
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MathSci" 


WHEN MathSci IS ONLINE 
MATHEMATICS IS 
ON THE SCREEN 


One Million Entries Searched 
in Seconds 

MathSci is the online database that finds, 
in a matter of seconds, any information 
published in Mathematical Reviews (MR), 
Current Mathematical Publications (CMP), 
Current Index to Statistics (CIS), and the 
Index to Statistics and Probability (Tukey), 
Computing Reviews (CR), and the Guide to 
Computing Literature (GCL) . These com- 
bined sources give you over one million 
entries in all areas of the mathematical 
sciences. 


Monthly Updates 

MathSci is updated monthly, with over 
4,000 new entries from MR and 4,300 from 
CMP; also quarterly updates of 2,250 new 
entries from CIS. 


Easy Fingertip Access 

When can you use MathSci? Anytime...24 
hours a day. Now you can search for all 
the information from MR, CMP, CIS, the 
Tukey Index, CR, and GCL when you want it 
and need it. From your office. From your 
home. Anywhere you can connect a modem 
to a microcomputer (or terminal) and dial a 
local number. 


Where to Get Online with 


MathSci 
MathSci is produced by the American 
Mathematical Society, a source of informa- 
tion for the mathematical community. 
MathSci can be accessed on BRS, DIALOG, 
Compu- Serve, EasyNet, and the European 
Space Agency (ESA). To learn more about 
MathSci, contact Taissa Kusma at the AMS 
by calling 800-321-4AMS (321-4267) in the 
U. S. and Canada. 


New Additions A 
Computing Reviews (CR) and the annu 
ACM Guide to Computing Literature (GCU 
from the Association of Computing Machin- 
ery are being added to MathSci. These ACM 
publications provide comprehensive 
coverage of the international research 
literature in computing and computer 
science. 


American Mathematical Society 
P. O. Box 6248 
Providence, RI 02940 
(401) 455-4000 


ofthe 
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ARIZONA STATE UNIVERSITY 
Department of Mathematics 


The Department of Mathematics invites 
applications. for tenure-track and visiting 
faculty positions at all ranks and in all areas 
of mathematics beginning in August 1990, 
The Department is in the third year of a major 
development program intended to build 
nationally recognized research groups of four 
to seven faculty members in Computational 
Mathematics. Differential Equations 
(including PDE's), Discrete Mathematics, 
Dynamical Systems. Operator Theory. 
Algebraic Geometry and Number Theory. 
Systems and Control and Probability and 
Statistics. During the past two years. 12 
tenure-track or tenured appointments have 
been made and we anticipate making at least 
5 appointments during each of the next three 
academic years. 


For 1990. the majority of the tenure-track 
appointments will be made at the Assistant 
Professor level. To be considered for such an 
appointment. the candidate must demonstrate 
potential for outstanding research while 
providing effective teaching at both the under- 
graduate and graduate levels in a public 
university environment. For candidates at 
the Associate Professor level. additional 
requirements include a proven record of 
outstanding research accomplishments and 
versatile and effective teaching. At the Full 
Professor level. applicants should be 
recognized nationally forthe quality and scope 
of their research and leadership activities. 
Salaries are competitive and commensurate 
with experience and qualifications. 


In support of its research and graduate 
education programs, the Department has 
installed an Advanced Computing Facility 
centered around a network of Titan Mini- 
Super Graphics computers plus a cluster of 
Work Stations. Research efforts were 
enhanced by direct access to the University’s 
CRAY XMP-14/se and IBM 3090-500E/VF 
super computers. 


Arizona State University has more than 43,000 
students and is located in the rapidly growing 
Phoenix Metropolitan area—a center of 
business, finance and high technology. The 
valley offers a wide range of educational, 
cultural and recreational opportunities. 
Pleasant and convenient housing is widely 
available near the university campus. 


Applications should be received by 
December 1, 1989, and the Department 
will begin to review applications as of this 
date. The deadline will be extended on a 
month-to-month basis until all available 
positions are filled. 


Applicants should send their resumés and 
arrange for at least three letters of 
recommendation to be sent to: William T. 
Trotter. Chair, Department of} 
Mathematics, Arizona State University. | 
Tempe, AZ 85287-1804. AA/EOE 


ARIZONA STATE UNIVERSITY 
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MATHEMATICAL REVIEWS 


ASSOCIATE EDITOR 


Applications and recommendations are invited for a two-year appointment as an Associate 
Editor of Mathematical Reviews (MR), to commence no later than the summer of 1990. Appli- 
cations will be welcomed from persons taking leave from other positions, and in particular from 
tenured faculty members who can take leave to come to MR for two years. 


| The MR office of the American Mathematical Society is located in Ann Arbor, Michigan, 
| not far from the campus of the University of Michigan, and the editors (although employees of i 
the AMS) enjoy many privileges at the university. At present MR employs fourteen mathemati- l 
cal editors, about ten consultants, and over sixty nonmathematicians. It produces Mathematical | 
Reviews, Current Mathematical Publications, various indexes, the online service MathSci, and 
MathSci Disc. The responsibilities of an Associate Editor fall primarily in the day-to-day opera 
tions of selecting articles and books suitable for review, classifying these items, assigning them to 
reviewers, editing the reviews when they are returned, and correcting galley proof. At this time 
an individual with considerable breadth in applied mathematics is sought (such as in differential 
equations, optimization, operations research, systems theory, control theory, information theory, 
etc.). The ability to write good English is essential, and the ability to read mathematics in maj | 
foreign languages is important. (The ability to read mathematical articles in Russian or Chinese | 
is especially desirable.) | 


————— MT 


Persons interested in combining a sabbatical or other leave with a part-time appointment?! jj 
an Associate Editor should write (or telephone) for further details. The twelve-month salary ® | 
negotiable, and will be commensurate with the experience the applicant brings to the position | 
Salary and fringe benefits are similar to those in universities. Of special importance is a polo | 
providing termination pay of three months full pay for an editor serving full time for two yu 


| 


| 


Applications (including curriculum vitae, bibliograph ddresses of at p 
three references) and recommendations should eem d Te RG. aie Executive Edit b i 
Mathematical Reviews, P. O. Box 8604, Ann Arbor, MI 48107-8604. (Telephone: 313-99 (d 
FAX: 313-996-2916; INTERNET: RGB@MATH.AMS.COM.) Persons who may be inter 
in applying for this position are urged to inquire without delay 


The American Mathematical Society is an equal opportunity employer. 
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MATHEMATICAL REVIEWS 
EXECUTIVE EDITOR 


Applications and nominations are invited for the position of Executive Editor 
of Mathematical Reviews (MR). 


The Executive Editor is the chief executive officer at MR and is responsible 
for all phases of its operations. These duties include: 


e direction of the editorial and consulting staff and 
the administration of the non-editorial staff 

* relations with reviewers and authors 

e maintaining scientific and editorial standards 

* budget planning and control 


1 li The Executive Editor is assisted in administration by an Associate Executive 
| | Editor and a Managing Editor; the Executive Editor reports to the Executive 

13 Director of the American Mathematical Society. The MR Editorial Committee 
: provides Society overview and support in maintaining the scientific and 

; editorial standards of MR. 
e 


The MR editorial office is located in Ann Arbor, Michigan, near the campus of 
the University of Michigan, and the editors enjoy many faculty privileges at 

[m the University. MR employs eleven associate editors, several consultants, and 

e Over sixty-five other full-time personnel. It publishes Mathematical Reviews, 
Current Mathematical Publications, special Review volumes and various Indexes. 
The major activity is the creation and maintenance of the MR database from 
which these publications and the online and CD-ROM service, MathSci, are 

sy produced. 


^ The appointment will be for a negotiable period of from two to five years and 

j Should commence by September 1, 1990. The appointment has the possibility of 
i renewal. Applications are welcomed from individuals taking leaves of absence from 
other positions; however, the Executive Editor position is full-time. Salary is 
negotiable and will be commensurate with experience. Generous benefits are 
available including study leave. 


i Nominations and applications (including curriculum vitae, bibliography, data on 
“xperience and names and addresses of at least three references) should be sent 
on or before March 1, 1990 to: 


Dr. William Jaco, Executive Director 
1 American Mathematical Society 
P.O. Box 6248 
| Providence, RI 02940 


eng American Mathematical Society /Mathematical Reviews is an equal opportunity 
: Oyer. 
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NATIONAL UNIVERSITY OF SINGAPORE 


DEPARTMENT OF MATHEMATICS ) 


Applications are invited for teaching appointments from candidates who are able to teach in one or More of 
the following areas: 
Pure Mathematics 
Applied Mathematics 
Operational Research 
Statistics 
Candidates should possess a PhD degree in Mathematics or its equivalent. 


Gross annual emoluments range as follows: 


Lecturer $$50,390 - 64,200 

Senior Lecturer S$58,680 - 100,310 

Associate Professor S$88,650 - 122,870 i 
(US $1.00 = S$1.96 approximately) l 


The commencing salary will depend on the candidate's qualifications, experience, and the level of appointment 
offered. | 


Leave and medical benefits will be provided. Depending on the type of contract offered, other benefits may | 
include: provident fund benefits or an end-of-contract gratuity, a settling-in allowance of S$1,000 or S$2,000, | 
subsidised housing at nominal rentals ranging from S$100 to S$216 p.m., education allowance for up to three | 
children subject to a maximum of S$10,000 per annum per child, passage assistance and baggage allowance | 
for the transportation of personal effects to Singapore. Staff members may undertake consultation work, | 
subject to the approval of the University, and retain consultation fees up to a maximum of 60% of their gross | 
annual emoluments in a calendar year. | 


TheDepartmentof Mathematics is a department in the Faculty of Science. There are 8 faculties in the nal 
University of Singapore with a current student enrolment of some 14,000. All departments are well-equipP^ | 
with a wide range of facilities for teaching and research. ji 
All academic staff have access to the following computer and telecommunication resources: an inde K | 
microcomputer (an IBM AT-compatible or Apple Macintosh); an IBM mainframe computer with 16 M. | 
computing power; departmental laser printers; a wide spectrum of mainframe and microcomputer 59 E | 
voice-mail; BITNET to access academic institutions world-wide. In addition, a proposed campus B. T 
based on state-of-the-art optical fibre technology will be installed by 1990 to facilitate resource sharin | 
electronic communication for the academic community. | 


Application forms and further information on terms and 
The Director 
Personnel Department 
National University of Singapore 
10 Kent Ridge Crescent 
Singapore 0511 


conditions of service may be obtained from 
The Director x | 
North America Office 
National University of singapor’ 
780 Third Avenue, Suite 240 
New York, NY 10017. U.S.A 
Tel: (212) 751-0331 


of 
789" | 
Enquiries may also be sent through BITNET to: PERSDEPT @ NUSVM, or through Telefax: (68) 7 4 
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(ri) Sandia National Laboratories 


| ETICAL COMPUTER 
THEORE SCIENCE 


RESEARCH FELLOWSHIP 
Mathematical and Computational Science 
Department 


Sandia National Laboratories is seeking out- 
standing candidates in the area of theoretical 
computer science to fill its 1990 Research Fel- 
Jowship in Computational Science. The Fellow- 
ship is intended to provide an exceptional re- 
search opportunity for new graduates in theoreti- 
cal computer science. Sandia is primarily inter- 
ested in the areas of computational geometry and 
parallel computation, but other specialties will 
be considered as well. Sandia provides an excel- 
lentenvironment for research in theoretical com- 
puter science. Our strong applied research pro- 
grams in robotics, parallel computing, and cryp- 
tology create a wealth of new problems in com- 
putational geometry, parallel computation, and 
computational number theory. In addition, sev- 
eral leading-edge massively parallel computers 
are available in the department. 


The fellowship appointment is for a period of one 
year and may be renewed for a second year. It 
includes a highly competitive salary, moving 
expenses, and a generous professional travel al- 
lowance. The successful candidate must be a 
U.S. citizen, must have earned a Ph.D. degree or 
the equivalent, and should have a strong back- 
&round in theoretical computer science or dis- 
Crete mathematics. Applications from qualified 
candidates, as wel] as nominations for the Fel- 
lowship, should be addressed to Robert H. Banks, 
Division 3531-235, Sandia National Labora- 
tories, PO Box 5800, Albuquerque, NM 87185. 
Applications Should include a resume, a state- 
E Of research goals, and the names of three 
AUS The closing date for applications is 
depre 1990. The position will commence 
GE 8 1990. Further inquiries can be made by 

ing (505) 846-7564 or by sending Email to 

RICKOSANDIA GOV. 


Sandi : 
ae National Laboratories is pleased to an- 
«€ that the 1989 Sandia Research Fellow- 


Shipin c 


toDr Omputational Science has been awarded 


: veyed J. Plimpton of Cornell University to 
atomi m research in parallel methods for the 
Stic simulation of solids. 


APPLIED MATHEMATICAL 
SCIENCES 
RESEARCH FELLOWSHIP 
Mathematics and Computational Science 
Department 


Sandia National Laboratories is seeking outstand- 
ing candidates in the areas of numerical mathe- 
matics or symbolic computing to fill its 1990 
Applied Mathematical Sciences Research Fel- 
lowship. The Fellowship is supported by a special 
grant from the Applied Mathematical Sciences 
Research Program at the U.S. Department of Energy. 


The Fellowship is intended to provide an excep- 
tional opportunity for young researchers. Sandia’s 
Mathematics and Computational Science Depart- 
ment maintains strong research programs in theo- 
retical computer science, analytical and computa- 
tional mathematics. computational physics and 
engineering, advanced computational approaches 
for parallel computers, graphics, and architectures 
and languages. Sandia provides a unique parallel 
computing environment, including a 1024-proc- 
essor NCUBE 3200 hypercube, a 1024-processor 
NCUBE 6400 hypercube, a Connection Ma- 
chine-2 and several large Cray supercomputers. 
The successful candidate must be a U.S. citizen, 
must have earned a Ph.D. degree or the equivalent, 
and should have a strong interest in advanced 
computing research. 


The fellowship appointment is for a period of one 
year, and may be renewed for a second year. It 
includes a highly competitive salary, moving ex- 
penses, and a generous professional travel allow- 
ance. Applications from qualified candidates, as 
well as nominations for the Fellowship, should be 
addressed to Robert H. Banks, Division 3531- 
24B, Sandia National Laboratories, PO Box 
5800, Albuquerque, NM 87185. Applications 
should include a resume, a statement of research 
goals, and the names of three references. The 
closing date for applications is April 30, 1990. 
The position will commence during 1990. 
Further inquiries can be made by calling — (505) 
844-2248 or by sending Email to 
RCALLEN@SANDIA.GOV. 


Sandia National Laboratories is pleased to an- 
nounce that the 1989 DOE Applied Mathematical 
Sciences Research Fellowship has been awarded 
to Dr. Raymond G. Tuminaro of Stanford Univer- 
sity to continue his research in advanced iterative 
algorithms for parallel computation. 
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XXlàme ECOLE D'ETE DE CALCUL DES PROBABILITIES 
SAINT-FLOUR (Cantal) 
ter - 18 Juillet 1990 | 


> > a 8) 7 


CONFERENCIERS INVITES 


- D. L. DONOHO, Professeur a l'Université de Californie à BERKELEY (U.S.A.) 
*Function Estimation and the White Noise Model" 

- M. FREIDLIN, Professeur à l'Université de MARYLAND (U.S.A.) 
“Limit Theorems for Random Processes and Partial Differential Equations” 

- J. F. LEGALL, Professeur a l'Université PARIS VI | 


“Propriétés fines du Mouvement Brownien” 


XXléme ECOLE D'ETE DE CALCUL DES PROBABILITIES 
SAINT-FLOUR (Cantal) 
18 Aoüt - 4 Septembre 1991 


CONFERENCIERS INVITES 


- D. A. DAWSON, Professeur à l'Université Carleton à OTTAWA (Canada) 
“Measure Valued Processes" 


- B. MAISONNEUVE, Professeur à l'Université de GRENOBLE 
"Processus de Markov" 


- J. SPENCER, Professeur au Courant Institute a NEW-YORK (U.S.A.) 
“Random Graphs” 


INSCRIPTIONS et RENSEIGNEMENTS COMPLEMENTAIRES 


P. L. HENNEQUIN 
Mathématiques Appliquées 
F63177 AUBIERE CEDEX 


Tél. 73.26.41.10, Poste 34-07 
Courrier Electronique:stflour@uctma.uucp 
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RUTGERS UNIVERSITY DEPARTMENT OF MATHEMATICS 
announces a 


CONFERENCE ON NONLINEAR ANALYS 
IS 
PARTIAL DIFFERENTIAL EQUATIONS e 


May 14-18, 1990 


This conference will be dedicated in honor of Professor Felix Browder 


Invited speakers: A. Ambrosetti, H. Berestycki, K. C. Chang, M. Crandall, J. Douglas, C. Fefferman 


D. G. de Figueiredo, A. Friedman, S. Hildebran 
Kinderlehrer, M. Krasnoselskii, P. Lax. J. L. Lion 
J. Serrin, M. Struwe, R. Temam, M. Visik. 


dt, H. Hofer, L. Hórmander, T. Kato, C. Kenig, D. 
s, P. L. Lions, H. Matano, J. Mawhin, R. Nussbaum, 


Organizing Committee: A. Bahri, H. Brezis, L. Caffareli, |. Ekeland, J. L. Lebowitz, L. Nirenberg, P. 


Rabinowitz. 


For further information please contact: Ms. Helen F. Pirrello Rutgers University, Dept. of M 
2 5 ; : athe- 
matics, Hill Center-Busch Campus, N.B., NJ 08903 Tele. (201) 932-3921 Fax (201] 932-5530, e-mail 


pirrello@math.rutgers.edu 


New Journals go» WP World Scientific 


CALL FOR PAPERS 


INTERNATIONAL JOUR 

NAL OF 
ATHEMATICS (um) 
Co-Chairs 


SKobayach: 
Yashi (UC 
AC ; Berk 
üSson (UC, Pede 


Honorary Editors 
S-S Chern (UC, Berkeley) 
F Hirzebruch (Max-Planck-Institüt 
5s für Mathematik) 
ational J 
m o 
athematics in generar, Mathematics will publish original papers in 
i represente A giving a preference to those in the areas of 
: rterly E by the editorial board. The journal will be 
W re. 2 T More frequently whenever necessary, to bring 


Sults with 
nal y; Out delay. ^ Occasi 5 
alue may be also mu T expository papers of 


: 0129-167X. Subscript 

A DTA. ption rates for 1990, 

D Countries to Individuals, Institutions/Libraries from 
86 (add USS25 for airmail). 


à Voy à = : 
H Scien ifj E 
S Gap * 687 Hartwell St., Teaneck, NJ 07666 « 800-227-7562 Telefax: (201) 837-8859 Tel: (201) 837-8858 


NEW JERSEY 


REVIEWS IN 
MATHEMATICAL PHYSICS (RMP) 


Chief Editor 
H Araki (RIMS, Japan) 


REVIEWS IN MATHEMATICAL PHYSICS will fill the need for a | 


review journal in the field. The review papers - introductory and survey 
papers - will be of interest not only to mathematical physicists, but also 
to mathematicians and theoretical physicists interested in 
interdisciplinary topics. The topics that will be covered by this journal 


will include, among others, gauge fields, quantum field theory, |} 


statistical mechanics, dynamical systems, functional analysis, and 
interactions between theoretical physics and pure mathematics. 


Published quarterly. ISSN: 0129-055X. Subscription rates for 1990, | 
Institutions/Libraries US$185. Individuals, Institutions/Libraries from | 


developing countries US$75 (add US$25 for airmail). 


LONDON 
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UNIVERSITY OF MINNESOTA 
Anny High Performance Computing Research Center 


In the general area of computational science and computationa 
with special emphasis on: 


| engineering 


" computational mathematics 

L] parallel computation of large scale scientific projects 
simultaneous engineering and real time control of 

mechanical design and manufacturing 

computational physiology 


POSTDOCTORAL MEMBERSHIPS are available. All requirements for a 
doctorate should be completed by September 1, 1990. The materials listed 
below must be submitted: 


1. Personal statement of scientific interests, research plans, and 
reasons for wishing to participate in the Army High Performance 
Computing Research Center (AHPCRC). 


2. Curriculum vitae and a list of publications. 


3. Three (3) letters of recommendations, to be sent directly to the 
AHPCRC. 


SENIOR MEMBERSHIPS are available. Preference will be given to 
supplementary support for those with sabbaticals, fellowships, or other 
stipends. 


All materials should be submitted by February 16. 1990. All correspondence 
should be directed to: 


University of Minnesota 
Amny High Performance Computing Research Center 
Visiting Memberships 

6-196 EE/CS Building 

200 Union Street S.E. 

Minneapolis, MN 55455 


‘The University of Minnesota is an equal opportunity educator and employer 
and specifically invites and encourages applications from women and minorities. 


University of Wyomi 
aal niversity of Wyoming 


Chennai and eGgnggli Mountain Mathematics Conso 
Regional Summer Schoo] 
ENRICHING DISCRETE MATHEMATICS co 
WITH RECENT DEVELOPMENTS ES 
July 16 - August 3, 1990 


Ttium 


The course will address selected important and recent 
discrete mathematics. The goal is to more quickly ineo devel, Elis: 
ern discoveries in this rapidly expanding fleld into mune Sud Es j 
grade levels. Many new advances are in fact highly m Course, du 

ing and modernizing basic courses. Both fundamenta] nes for ep R 
and contemporary applications will be covered. Some coretia ese 
be included are: developments on the marriage pee the to i 
sion schemes, Hamiltonian cycles for binary trees ( m and fair iy 
the famous labeling lemmas of Sperner and Tuck 


the Catalan numb 


3 É er wit uar f 
labeling and path following algorithms for finding MeL t 


points, the combinatorial structure for power indices in ^ and fy 
and combinatorial aspects of polytopes. Political Vit 
PREREQUISITES: Familiarity with basic linear algebra and 

sure to elementary discrete mathematics is desirable, Some ery, 


SPEAKERS: William F. Lucas, The Claremont Graduate Scho 1 i 
ture during the three weeks. Carl W. Lee, The University ola vik f 
lecture throughout one week. A few additional lectures will b uim 
by distinguished experts in the subject. URES 
ADMISSION AND SCHOLARSHIPS: Entry into the summer schoo); 
restricted, but is without charge to those who are qualified and are B 
ted. National Science Foundation funding which consists ERST 
living costs is available for selected faculty. A limited number of Ai « 
ships, covering living costs, are available for qualitied graduate Mu / 
For further information and application forms, please write to: ( 

Professor A. Duane Porter - Mathematics Department 

Box 3036 — University of Wyoming | 

Laramie, Wyoming 82071 | 
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WEAK CONVERGENCE METHODS FOR 
NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS 


Lawrence C. Evans | 
(CBMS Regional Conference Series, Number 74 e Supported by the National Science Foundation) ) 


The purpose of this book is to explain systemati- 
cally and clearly many of the most important techniques 
set forth in recent years for using weak convergence 
methods to study nonlinear partial differential equations 
n work puc expanded version of a series of ten 
alks presented by the author at Lo iversi i 
cago in the summer of 1988. pu ere 

The author surveys a wide collection of tech- 
niques for showing the existence of solutions to various 
nonlinear partial differential equations, especially when 
strong analytic estimates are unavailable. The overall 
guiding viewpoint is that when a sequence of approxi- 
mate solutions converges only weakly, one must exploit 

the nonlinear structure of the PDE to justify passing to inis 
The author concentrates on several areas that are rapid j 
developing and points to some underlying Ea 
common to them all. Among the several themes in the 
book are the primary role of measure theory and real 
analysis (as opposed to functional analysis) and the con- 
tinual use in diverse settings of low amplitude, high fre- 
quency periodic test functlons to extract useful informa- 
tion. The author uses the simplest problems possible to 


illustrate various key techniqueg.c 9 in Public Domain. Gurukul Kang BEIGE Haridw@atharge with VISA or Mastercard 


Aimed at research mathematicians inthe br ! 
nonlinear PDEs, this book should prove an impo 
source for understanding the techniques being use 
forefront of this vital area of research. | 


1980 Mathematics Subject Classifi- 
cations: 35, 46 


ISBN 0-8218-0724-2, LC 89-27844, 
ISSN 0160-7642 

88 pages (softcover), January 1990 NDE i 
All Individuals $12, List price $19 \ 
Toorder, please specify CBMS/74NA 


All prices subject to change. Shipment will be made 
For air delivery add, Ist book $5. each OG Ure, Aff 
maximum $100. Prepayment required. Order E provide t 
Mathematical Society, P.O. Box 157 1, Annex ANZN int 
RIO2901-1871, or call toll free 800-321-4AMS G21" 
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AMERICAN MATHEMATICAL SOCIETY 


Se 


he reverse side of this form to determine what member- 
Please AY you are eligible for. Then fill out this application and 
ship a as soon as possible. Your name will be added to our mailing 
P pon our receipt of your completed application, and payment for 
jsi 


dues. : . : 

actions to the Notices and the Bulletin (New Series) are in- 
cluded as part of your membership. 

aes eo = First Middle 


Please indicate below the way your name should appear in the Combined 
Membership List. 


First Middle or Initial 


Family Name 

Place. ofi Bibliis euer eee nne rur Sr qst motis IUE ERR 
City State Zip/Country 

Eadcm EL MM ET OSTUSECER URS 
Day Month Year 

If formerly a member of AMS, please indicate dates................ Z6 


Check here if you are now a member of either MAA [O or SIAM O 


Degrees, with institutions and dateS............ cece lee esses. 


Pre 


Payme 
Al payments. Methods and Mailing Addresses 
3 must be in U.S, Funds. 


n Check 

al Society p ey Orders, UNESCO coupons to American Mathemat- 

u “+ 0x 1571, Annex Station, Providence, RI 02901-1571 

Ames? VISA 
Mer; or M 


;- VIS, : 
6248 con Math asterCard, fill in information requested and mail to 


ematical Society, P.O. Box 6248, Providence, RI 02940- 


ri 
n 
Spira nd Hos Transfers: The name and address of the AMS bank is 
al Trust pPItal Trust National Bank, Account #000-753-111, One 
VISA aza, Providence, RI 02903, U.S.A. 
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i ation for Membership 1990 


Fields of Interest 

If You wish to be on the mailing lists to receive informa- 
tion about publications in fields of mathematics in which 
you have an interest, please consult the list of major 
headings of the 1980 Mathematics Subject Classifica- 
tion below. Select no more than five category num- 
bers and fill in the numbers where indicated on the left. 
These categories will be added to your computer record 
so that you will be informed of new publications or spe- 
cial sales in the fields you have indicated. 


OO General 

O1 History and biography 

03 Mathematical logic and foundations 

04  Settheory 

05 Combinatorics 

06 Order, lattices, ordered algebraic structures 
08 General mathematical systems 

11 Number theory 

12 Field theory and polynomials 

13 Commutative rings and algebras 

14 Algebraic geometry 

15 Linear and multilinear algebra; matrix theory 
16 Associative rings and algebras 

17 Nonassociative rings and algebras 

18 Category theory, homological algebra 

19  K-theory 

20 Group theory and generalizations 

22 Topological groups, Lie groups 

26 Real functions 

28 Measure and integration 

30 Functions of a complex variable 

31 Potential theory 

32 Several complex variables and analytic spaces 
33 Special functions 

34 Ordinary differential equations 

35 Partial differential equations 

39 Finite differences and functional equations 
40 Sequences, series, summability 

41 Approximations and expansions 

42 Fourier analysis 

43 Abstract harmonic analysis 

44 integral transforms, operational calculus 
45 Integral equations 

46 Functional analysis 

47 Operator theory 

49 Calculus of variations and optimai control; 

optimization 

51 Geometry 

52 Convex sets and related geometric topics 
53 Differential geometry 

54 General topology 

55 Algebraic topology 

57  Manifolds and cell complexes 

58 Global analysis, analysis on manifolds 

60 Probability theory and stochastic processes 
62 Statistics 

65 Numerical analysis 
68 Computer science 

70 Mechanics of particles and systems 

73 Mechanics of solids 

76 Fluid mechanics 

78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum mechanics 
82 Statistical physics, structure of matter 


83  Relativity 

85 Astronomy and astrophysics 

86 Geophysics ; 

90 Economics, operations research, programming, 
games 


92 Biology and behavioral sciences 


93 Systems theory; control 
94 information and communication, circuits. 
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Reciprocating Societies 


Membership Categories 


Please read the following to determine what membership category you 
are eligible for, and then indicate below the category for which you are 


applying. 


For ordinary members whose annual professional income is below $43,000, 
the dues are $70, for those whose annual professional income is $43,000 or 
more, the dues are $92. 

The CMS Cooperative Rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $43, 000 or less, 
the dues are $60 and for those whose annual professional income IS above 
$43,000, the dues are $78. à 

For a joint family membership, one pays ordinary dues, based on his or 
her income, and the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 
Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $138. 

For either students or unemployed individuals, dues are $23, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $46. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($70 or $92). 

The annual dues for external members, those who reside in developing 
countries which do not have any mathematical society, are $49. 

Members can purchase a multi-year membership by prepaying their cur- 
rent dues rate for either two, three, four or five years. This option is not 
available to either unemployed or student members. 


1990 Dues Schedule 


For any category of membership where more than one dues level is given, 
see the above for descriptions of Members’ Categories. 


Ordinaryimembeue Pere esee rere eee a ea L1 $700 $92 
CMS Coopeəratıveirato e hc ss 59er e esse a L1 $600 $78 
Joint family member (full rate)... GO $700 $92 
Joint family member (reduced rate) .................... o $500 $72 
Contributing member (minimum $138) ................-ceccceeeee o 
Student member (please verify ...........0....0..00--0005. O $23 
Unemployed member (please verify? ........................ O $23 
Reciprocity member (please verify)? Bias shares O $460 $700$92 
External member ........--.. 00... cece eee e cece esse o a L1$49 
Multi-year membership..................... See for years 


1 Student Verification (sign below) 


/ am a full-time student at 


currently working toward a degree. 


2 Unemployed Verification (sign below) / 

A A am currently ui 
actively seeking employment. My unemployment E US ed pe 
voluntary resignation or of retirement from my last position ius 
3 Reciprocity Membership Verification (si 
ber of the society indicated on the right and 
membership. 


gn below) / am currently a mem- 
am therefore eligible for reciprocity 
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Allahabad Mathematical Society 

Asociación Matemática Española 

Australian Mathematical Society 

Berliner Mathematische Gessellsch 
Calcutta Mathematical Society aft e y. 

Dansk Matematisk Forening | | 
Deutsche Mathematiker-Vereinigun 
Edinburgh Mathematical Society g eV, 
Gesellschaft für Angewandte E 
Mathematik und Mechanik 


Glasgow Mathematical Association BC 
Indian Mathematical Society 

Iranian Mathematical Society The 
Irish Mathematical Society E 
Íslenzka Staerdfraedafélagid of vi 
Israel Mathematical Union raso! 
Janos Bolyai Mathematical Society | sadde 
Korean Mathematical Society | 1989, 
London Mathematical Society p our 5 
Malaysian Mathematical Society | our c 
Mathematical Society of Japan AS 


Mathematical Society of the Philippines she ne 
Mathematical Society of the Republic of Chin /¥¢ CO 


New Zealand Mathematical Society | way t 
Nigerian Mathematical Society t izatioi 
Norsk Matematisk Forening + by the 
Österreichische Mathematische Gesellschat | ful de 
Polskie Towarzystwo Matematyczne | and c 
Punjab Mathematical Society | of the 
Ramanujan Mathematical Society | tion o 
Real Sociedad Matemática Española | furthe 
Sociedad Colombiana de Matemática ! lerpre! 
Sociedad de Matemática de Chile action 
Sociedad Matemática de la Shall ; 
Republica Dominicana the hi 
Sociedad Matemática Mexicana | dents 
Sociedade Brasileira Matemática: Yoeech 
Sociedade Brasileira de Matematica i We 
Aplicada e Computacional . | Caper | 
Sociedade Paranaense de Matemática ‘in eve; 
Sociedade Portuguesa de Matemática | 
Societat Catalana de Matematian®®, ; | 
Société de Mathématiques Applique? | 

et Industrielles 2 ! 
Société Mathématique de Belgique | 
Société Mathématique de France a IN 
Société Mathématique SuisS -sjey yy 
Southeast Asian Mathematical S I; Ich 
Suomen Matemaattinen Yhdisty? i n 
Svenska Matematikersamfundet i A of 
Union Mathemática Argentina te 3 


Unione Matematica Italiana 


Vijnana Parishad of India 
Wiskundig GenootschaP 
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g Scientific Visits to 


China 


The undersigned are among those 


ad the happy experience 
porrectis for mathematical 
reasons in the past decade. We are 
saddened by the massacre of June 4, 
"1939, in Beijing and wish to share 
“our sentiments in this matter with 
| our colleagues. 

As scientific visitors we admire 
the new China and feel fortunate that 
he could contribute in a very small 
| way to its progress towards modern- 
ization. We are, however, appalled 
by the brutal suppression of peace- 
| ful demonstrations of the students 
ind citizens and by the dishonesty 
of the official government explana- 
In of what happened. Inasmuch as 
eos b China might be in- 
Los m endorsing the course of 
shall dE fae S ens WE 
the hunting e Such CSS until 
dents ang ae of dissident stu- 
Vecch cease Sagging of their free 

Uo Gans 
OM s willing and 
| every dis ue Inese colleagues 
| William B. Arveson 

Michael F. Atiyah 
(Receiveq O Hyman Bass 
ctober 10, 1989) 
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The subject 
Students and 
nd mathemat- 


ics difficult and question its value 
for them. Parents recall their own 
experiences and readily make ex- 
cuses for the lack of interest and 
success of their offspring in mathe- 
matics. Government and industry cry 
for better mathematics education fol- 
lowing each report which compares 
American students’ performance in 
mathematics to that of their foreign 
counterparts. And the final blow must 
be the suggestion by the mathemat- 
ics establishment that the problem 
lies in what and how mathematics is 
being taught. That comes very close 
to saying the problem lies with the 
teachers! Although that is not the 
intent of recent calls for reform, I 
suspect that is at the heart of the 
recent article “A Differing View on 
Mathematics Education Reform” by 
E. G. Palais which appeared in No- 
tices (November 1989, p. 1189). 

Her article begins by linking cur- 
rent plans for reform to the “New 
Math”. And while we would all 
like to forget the experience of the 
mathematics community with “New 
Math”, we can’t. But current ef- 
forts are truly different. No curricular 
changes are being imposed from the 
top, and practicing school teachers 
are providing much of the impetus 
and leadership for the proposed re- 
forms. 

But let us talk about change itself! 
First, it has been over a decade since 
real serious thought was given to the 
contents of the school mathematics 
curriculum except on an ad hoc ba- 
sis. But both mathematics and the 
mathematical needs of society have 
changed more in this decade than 1n 
the previous century. The now ubiq- 
uitous computer has seen to that. 
Moreover, we are not talking about 
starting over, and people are look- 
ing at what works and what doesn't. 
Unfortunately, much doesn't work. 

Further, although we are some- 
what reluctant to admit it, kids are 
different. While the wistful comment 
that the real problem is getting stu- 
dents to work may have some va- 


lidity, it is analogous to stating that 
the problem with night is that the 
sun doesn't shine. In both instances, 
useful illumination must be achieved 
some other way. And proposed re- 
forms make clear and underline the 
need to make mathematics more than 
a spectator sport. The real issue is 
can we do better, and many people 
believe we can. Would it help if stu- 
dents worked harder and were better 
prepared. Certainly! But that will be 
true with an old curriculum or a new 
curriculum. Can we offer a better 
mathematics education to those who 
do study mathematics? Can we get 
more students interested in mathe- 
matics, students who will stay with 
the sciences and mathematics, stu- 
dents who will go on to be engi- 
neers, biologists, economists as well 
as physicists, chemists or mathemati- 


Policy on Letters to the Editor 
Letters submitted for publication in Notices 
are reviewed by the Editorial Committee, 
whose task is to determine which ones are 
suitable for publication. The publication 
schedule normally requires from two to 
four months between receipt of the letter in 
Providence and publication of the earliest 
issue of Notices in which it could appear. 

Publication decisions are ultimately 
made by majority vote of the Editorial 
Committee, with ample provision for prior 
discussion by committee members, by mail 
or at meetings. Because of this discussion 
period, some letters may require as much 
as seven months before a final decision is 
made. Letters which have been, or may be, 
published elsewhere will be considered, but 
the Managing Editor of Notices should be 
informed of this fact when the letter is sub- 
mitted. 

The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
cles, although rebuttals and correspondence 
concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- 
ered for publication. All published letters 
must include the name of the author. 

Letters should be typed and in legible 
form or they will be returned to the sender, 
possibly resulting in a delay of publication. 

Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, 
and will be acknowledged on receipt. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Sampidteepsgatiptitadod Band eGangotri , 


cians? Can we equip students with 
the increased mathematics necessary 
for the current job market? 

"These are the questions and hope- 
fully all of us can work together to 
answer them in the affirmative. It will 
not be easy but the stakes are high 
and the time is right! 

Ronald G. Douglas 

State University of New York 
at Stony Brook 

(Received December 15, 1989) 


Revamping and Revitalizing 
Abstracts 
I would like to propose that the 
Abstracts of the AMS be revamped 
and revitalized. As it is now, the 
Abstracts serves the function of in- 
forming the readers of the contents 
of talks given at AMS meetings, but 
the “Abstracts presented by title” sec- 
tion strikes me as totally worthless. It 
seems that the overwhelming major- 
ity of the membership is deliberately 
boycotting this section, as if it were 
well known that only “losers” pub- 
lish there—which soon becomes a 
self-fulfilling prophecy. 

This is really a shame, because I 
think there is a genuine need for a 
good early notice medium, and the 
Abstracts could fill this need. I would 
guess that the average waiting time 
between submission and publication 
of an article is at least two years, and 
there is no sign of this decreasing in 
the future. But a lot happens dur- 
ing this waiting period. The author 
is likely to get a lot of useful feed- 
back from those who read the paper 
in preprint form, often leading to 
improvements in the published ver- 
sion, and the readers in turn benefit 

by being able to develop and extend 
the results of the paper in their own 
work. But the delivery system for 
preprints is hit-and-miss at best, and 
discriminatory at worst. The goal of 
a good Abstracts should be to make 
preprints available to everyone who 
is interested. 

To this end, I would like to see 
an expanded Abstracts, with many 
entries and more space for 
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each entry. I would also like to see 
the style of entries changed. Perhaps 
the term “abstract” should be re- 
placed by “preview, OF something 
else (in some sense they are really 
advertisements). The preview should 
be written to stimulate the interest of 
the reader and attract an audience for 
the paper. Precise statements of re- 
sults (incomprehensibly condensed) 
would not be required, or necessar- 
ily encouraged. Some sort of editing 
and refereeing will undoubtedly be 
needed, but a publication of a pre- 
view should not have to mean that 
someone vouches for the correctness 
of the paper—only that it appears 
to be of interest to a reasonably 
sized audience. I would hope that 
an author of a preview would be re- 
quired to simultaneously submit the 
preprint, and agree to send it to ev- 
eryone who requests it. 

This proposal makes demands on 
time and money from the Society. 
Would it be worth the cost and ef- 
fort? This is a question the member- 
ship should consider. I would say, 
however, that one more ingredient 
is needed for this project to succeed: 
the participation of mathematical au- 
thors. Sending previews to the new 
Abstracts has to be a desirable activ- 
ity for all mathematicians, not just 
the desperate or the down-and-out. 
One way to encourage this would be 
to make the publication of research 
announcements in the Bulletin con- 
ditional on an invitation from an 
editorial committee that selects from 
submissions to the Abstracts. 

Robert S. Strichartz 
Cornell University 
(Received December 26, 1989) 


The Boeing Lecture Series in 

the Mathematical Sciences 
We would like to share the develop- 
ment of a successful cooperative pro- 
gram between industry and our de- 
partment. We hope that other math- 
ematics departments will find our 
example useful in developing similar 
programs which gain local industrial 


In 1987 the Depart 
ematics and Statisti h 
State University approac Vig C 
Military Airplanes, a com Ne. 2 petur 
a local presence, with "Wi pdd 


ent oy. | 
C$ at The Me cgntf 


to develop a lecture series T pdlie" 
ture series would bring We i eave 
mathematicians to The kay parim 


Wichigg. jc. 1 
Sentationy to ide 
mathemaj, ween 


University to make pre 
selected topics in the 
sciences. 
A partnership between Boeing we 
itary Airplanes and the Matheny : Th 
and Statistics Department at The other 
chita State University was Establit: to esté 
for the purpose of developing ttek. indusi 
ture series. Our department agre: solicit 
serve as host and to be responsi ness ¢ 
for presenting the lecture serie; progra 
return, Boeing agreed to sponsori /ocau 
series. | beggin 
Each partner has enjoyed nmz mand 
ous benefits from the lectures: alist c 
sented in the series. For exam Ouwei 
Boeing personnel have found ft, "ay, t 
approaches and new insights i What t 
technical problems encountered "T an 
their work and our faculty met M 
have likewise gained insight in0* i à 
rent research areas. u Which 
In the first two years of E: Opmer 
ture series, we have been veah disci] 
twenty-four noted researchers m E 
mathematical sciences who Wi 
universities in thirteen wr 
coast to coast) and d | 
countries. As à conseque i 
Wichita State Univers 
ics faculty has Lae cont in yy 
widely known. This DE o 
to the recognition of OU sug y 
gram. Likewise, Boeing road “ad 
planes benefits from E Set ace 
sure of the Boeing Le "2m 
the academic world. l tlic P ces 
Whereas addition? T "M 
for a lecture series “oti y 
cult for us to QUE 
have an equally ts for £ 
ing the arrangemen rce tt 
talk to their workfo s mbi 
one example of the > ihe K 
tionship establishe erit 
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giros efforts, such as the 
Wig. Cooperativ abound with industry 
ents of engineering. We 
ae noteworthy es ae 
hek gavor Pe ce a d st tis- 
& gu ent of Mathematics and statis 
have not been able 
long; identify asimilar aaa 
mai, ween industry GnONMNOEPAR m 
à mathematics at any other university 
iny inthe United States. Ed 
e The opportunity must exist LOT 
Then. other departments of mathematics 
bis tp establish similar partnerships with 
the! industry. How does a department 
yi! solicit financial assistance from busi- 
oni. ms or industry to sponsor such a 
ris rogram? We feel we were successful 
sorè because we neither went hat-in-hand 
| begging for money, nor did we de- 
ma mand support. Rather, we presented 
esp. alist of outcomes whose benefits far 
um; outweighed the investment. In this 
dfs Way, the company could see exactly 
is i What their financial support was buy- 
eed: Mg and make their decision based 
emt Mente return on their investment. 
nioc P like this approach because we 
1 Ner s the technological devel- 
ie dis; i in engineering and related 
N m ines, offers the greatest return 
"el ach dollar invested. 
st : Gary D. Crown 
foc The Wichita State University 
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d be aware that in 


ntic University 
NOUS 9 issue of No- 
`> P. 1429) inviting 


applications for a senior level tenured 
appointment in the Department of 
Mathematics. I would not have ap- 
plied if the advertisement had said 
tenure track rather than tenured. I 
was fortunate to be offered the po- 
sition. However, the offer was made 
without tenure and upon inquiry the 
Provost of the university wrote *The 
awarding of tenure upon hiring is 
something that has not been done 
here even for holders of our endowed 
and eminent scholar chairs". 

The university explicitly adver- 
tised a tenured position knowing that 
in reality it was only tenure track. 

Kenneth S. Williams 
Carleton University 
(Received October 24, 1989) 


Addition versus Replacement 
Sandra Harding in her letter (Decem- 
ber 1989 Notices) quotes Stephen Jay 
Gould, *Science advances primarily 
by replacement not by addition." We 
should, however, be reminded that 
mathematics advances primarily by 
addition not by replacement. 

John Mitchem 
San Jose State University 
(Received January 11, 1990) 


Author's Note 

A reader of my article *Feminist Cri- 
tiques of Science," which appeared 
in the July/August 1989 issue of No- 
tices, has called to my attention a 
problem with a statement I made. In 
the article, I said that the Benbow- 
Stanley study has been *debunked 
by many critics.” The study found 
that boys predominate among the 
high scorers when mathematically 
talented youngsters take the math- 
ematics portion of the Scholastic Ap- 
titude Test. 


My use of the term “debunked” 
was ill-advised and rather careless. I 
have not seen studies that have de- 
bunked Benbow-Stanley in the sense 
of finding actual errors or falsehoods 
in that study. I should have said that 
many have been critical of the study 
and the conclusions inferred from 
it. In addition, a good deal of the 
negative reaction to Benbow-Stanley 
seems actually to have stemmed from 
media accounts which exaggerated 
and distorted the conclusions of the 
study—accounts that Benbow and 
Stanley themselves say they regret. 
The original study, *Sex Differences 
in Mathematical Reasoning Ability: 
Fact or Artifact?" (Science, 12 De- 
cember 1980, volume 210, pages 
1262-1264), as well as other writ- 
ings by these researchers, are gener- 
ally circumspect and careful in their 
explanations of the boys' superior 
achievement on the SAT. 

Whether or not their explanations 
are correct is a different matter, and 
one which I do not feel qualified to 
judge without further study of the 
literature. It is clear, though, that the 
Benbow-Stanley hypothesis of “su- 
perior male mathematical ability" is 
far from unanimously accepted. For 
interested readers, a good source of 
information on both sides of the con- 
troversy is Behavioral and Brain Re- 
search, June 1988, Volume 11, Num- 
ber 2, pages 169-232, which contains 
a survey article by Camilla Benbow 
together with critical commentary by 
more than 40 other researchers in 
various fields. The article includes an 
extensive bibliography of much of 
the literature on this topic. 


Allyn Jackson 
Staff Writer 
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Graduate Education in Mathematics — 
Is it Working? 
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Graduate education in mathematics has remained rela- 
tively unscathed as the critiques fly back and forth in the 
current debate on mathematics education reform. But, 
judging by some of the discussions at the Joint Mathe- 
matics Meetings in Louisville in January, this preferred 
treatment isn't likely to continue. During the Meetings, 
there were rumblings that perhaps all is not well in 
doctoral training in mathematics. Some of the problems 
most frequently cited are too much specialization, too 
little emphasis on quality teaching, a lack of experience 
with collaborative research and computation, and an 
environment that does little to encourage women and 
underrepresented minorities to enter the field. 


Traditional Training 

Ivar Stakgold, president of the Society for Industrial and 
Applied Mathematics and professor at the University of 
Delaware, was a speaker at a panel discussion on graduate 
education at the Louisville meeting. He acknowledged 
that the present doctoral training system has produced 
a remarkably strong research establishment, *but at 
what cost?" he asked. “I don't mean financial cost. I 
mean the cost of unfulfilled obligations and the cost 
of missed opportunities. There is in my view a very 
serious mismatch between what graduate education is in 

mathematics and what the employment needs are.” 

Graduate students are still trained in the traditional 
manner with a heavy emphasis on research, Stakgold 
noted, despite the fact that most new Ph.D.s will end 
up with positions at institutions where teaching, not re- 
search, is the principal duty. As for industrial positions, 
he asserted that the standard beginning graduate Courses 
*do not provide the intellectual, philosophical, and his- 
torical overview" of mathematics that is necessary to 

develop the skills required in most industrial positions. 
Most agree that teaching skills are lacking in Ph.D. 
training, but some also question the effectiveness of 
research training. During the panel discussion, Judith 
S. Sunley, director of the Division of Mathematical 
Sciences at the National Science Foundation, remarked, 


«T thi icians, mor jenti : i 
A I think m athematic d than a B p other scientific. o GRupsilaafkered another view, saying 


that | 


CU : : th 
discipline, have a situation where only a Very e ma 


percentage of the population ever does any res; 
beyond their Ph.D. It's not clear to me that We're 
doing good graduate education to enable people; 
mathematics research, much less teaching." | Whet 
Stakgold went on to offer a number of suggestioni or ba 
change, such as a balance between group and indivi] /matic 
activities (through problem seminars, for exampl is no 
component on computation, seminars built around mi the p 
ern mathematical themes to draw connections bw; muni 
different areas, and special programs for those set’ mode 
industrial positions. But given the amount of matt, the di 
that graduate students are already expected to mastre 995 t 
the ever-lengthening average time to finish the docu ate tr 
is it feasible to require yet more of student? Su = 
suggested that perhaps there could be two tracks 07 Ea 
Ph.D., one for research, and a second that voll? p 
necessarily include original research but would jr v 
a scholar with broad mathematical training and s £d mathe 
Stakgold said he was not recommending Me | 
"doctor of arts" degree of the 1960s, which was E $ 
a time when many feared a shortage of matig qi 
to fill faculty vacancies. Because the ded qi hi 
critical, historical, or expository theses 1" wai Out ey 
traditional research dissertation, it was i 
D.A. students would be able to finish nm WT E E 
alleviating the projected faculty shortage. canciós f Th 
really caught on, though, and faculty Mee oct wine 
quickly filled as the number of mathem i hee 
rose rapidly in the early 1970s. (Some Se ny io i 
the D.A. degree—they are listed periodic?" jon d the 
Stakgold says he believes current prO ficient n fey, 
tional, research-oriented doctorates is 9" i i bron’ 
the Meetings, others echoed this view, sid Bh 
audience member at another session, W oral Cultur 
comed the drop in the number Qi e eif yi Par Wi 
witnessing the disastrous job market © 
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‘on.” but “under-utilization.” He 
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| a nother A 1970s. That community saw to it that 
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ch de COM thereby absorbing the large number 
per of a 1A contrast, he said, the mathematical 
pao ed silent as class sizes ballooned and 
ity TA and part-time faculty were hired to 
| graduate aon of the 1970s notwithstanding, many 
peach. The p faculty supply into the year 2000 indicate 
Uil be serious shortfalls in the number of 
— Ee ancians available to fill retirement vacancies. 
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l al More Emphasis on Teaching 


| Whether the future job market turns out to be good 
limi. bad, the fact remains that most academic mathe- 
divis / matics positions will emphasize teaching, a skill which 
mpl; is not developed in most graduate programs. During 
nd the panel discussion, Stephen B. Rodi of Austin Com- 
bew munity College in Texas said he thought the entire 
wii mode of instruction in graduate school is “antithetical to 
mu the development of undergraduate teaching skills.” He 
st? 995 that, by emphasizing “research über alles,” gradu- 
x "t training develops and promotes a culture which is 
Sle, “agonistic to undergraduate instruction. Some of the 
du cific problems he cited were overspecialization, too 
yir n abstraction and generalization, undue emphasis on 
ji To too much isolation, and too little connection 
Pa lamatas n motivations to be found in applied 
M me addition, Rodi s 
p pe ere of gradua 
er^ portant w 
j ^. S important 
ji pl enor į 
OU ure leache 
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poke of the intensely competitive 
te school. “The student learns it 
ho gets the proof first,” he asserted. “It 
not only to be error-free but also to root 
t the work of others. All of this creates a 
ar E tec Ndi path unreceptive toward and unskilled in 
is? Thurston of Cooperative learning.” Panelist William 
; yin B si IInceton University echoed this view, 
ile ibid Questio any students fee] their *license to ask 
4 ns has been revoked” once they complete 
of t Vspite 
v is rizon, at Problems, Rodi sees some hope on 
itty, Years there's Ink it's interesting that over the last 


i Bom: 
[^ po Tent mat e een a whole lot more interest among 
d NN Ut he Mir ddclans in issues related to teaching," 
j y Dar Wi Of the q ained there must be changes in the 
ge | thing research ae unity to place good teaching on a 
P Sf, do Much An Isolated course in teaching is not 
DY More slhemar 600d,” he said. Part of what is needed 
; bog cous S faculty to take their own teaching 
p “aching " 9 that they function as role models for 


Developing the Students 

Many mathematicians see a decline in the quality of 
American graduate students over the last ten years or 
$0; some say departments have been reluctant in recent 
years to hire new Ph.D.s in tenure-track positions in 
part because today's new doctorates are simply not 
as impressive as in past years. In many departments, 
the top students are foreigners, who now receive more 
than half the mathematics doctorates in this country. 
Weaknesses in the American educational system are 
partly responsible, but some say the real reason is 
that the brightest students are going into other fields. 
Some mathematics departments find that many of their 
majors are students who could not meet the grade-point- 
average requirements of computer science or engineering 
majors. “We get the bottom of the barrel,” said one 
mathematician from a major research institution. 

In addition, many see problems with the environment 
of graduate school. *We tend to forget that life as a 
graduate student is basically hell," says Lawrence Corwin 
of Rutgers University. Not only is the material difficult, 
he notes, but there are rituals analogous to hazing, like 
the qualifying examination, that add to the strain. *We 
give the students a bunch of material, and if they can 
do it, fine, if not, we forget them," he declared. D. 
J. Lewis of the University of Michigan also says the 
“sink or swim" attitude should change: “That’s okay to 
produce an elite group, but not for the large numbers of 
doctorates we need to staff industry and colleges." 

Corwin says mathematicians often assume that math- 
ematics will be the obvious choice for the top students, 
but in fact professors must seek these students out 
and encourage them. “You have to spend time looking 
for them,” he pointed out. “They may be considering 
engineering or physics or biology or business, so they 
need to be convinced to go into mathematics.” Lewis 
says that mathematicians also need to inject an “as- 
pect of discovery” into undergraduate courses from the 
beginning. Right now, he says, “our beginning courses 
are like sausage stuffing. They turn students off before 
the students discover the excitement of mathematics.” 
He noted that, in trying to meet demands from other 
departments that require mathematics courses, “we've 
stopped teaching mathematics for mathematics’ sake. 
We've shortchanged the engineer as much as the mathe- 


matician.” 


Postdoctoral Training 
The problems associated with graduate training extend 
to the postdoctoral level as well, an issue discussed at 
the AMS Council meeting in Louisville. One difficulty 
is the terminology: generally, in mathematics, the word 
“postdoc” refers to a position or a fellowship that carries 
certain prestige or that is conferred as a distinction to 
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he declared. Most individuals coming off postdocs will 


the top students. Sometimes the positions have reduced 
teaching loads, sometimes they involve only research. 
In other scientific disciplines, postdocs are more widely 
available, and are considered simply as the next step 1n 
training, rather than a special distinction. But today, as 
more fresh Ph.D.s are hired in temporary, rather than 
tenure-track, positions, more positions are being called 


postdocs. 

“We label almost anything in the first two years 
as a postdoc," noted Ronald G. Douglas of the State 
University of New York at Stony Brook, but a postdoc 
should carry with it more training and mentoring, he 
said. Although those who get postdocs are usually those 
who became mature mathematicians in graduate school, 
he said, *others could become better mathematicians 
with a few years more training." David Saltman of 
the University of Texas at Austin agreed, noting that 
students can spend twenty hours a week teaching while 
they're in graduate school and may need some uninter- 
rupted research time afterward to develop into mature 
mathematicians. 

One of the problems with most temporary positions 
for new Ph.D.s is that there often is little or no mentoring 
involved. Because of grant-seeking and other pressures 
on faculty, “we’ve come to a point where our habits make 
us waste graduate student talent," Douglas asserted. The 
first years of graduate school are a *Darwinian struggle," 
he said, and even after receiving their doctorates, young 
people often receive little encouragement and support. 
“No one ever takes them by the hand,” said Thurston. But 
he also cautioned that increasing the number of postdocs 
might not have the intended effect unless faculty attitudes 
changed. 

Some see increasing the number of postdocs as 

a way to encourage more people to enter the field. 
However, others expressed caution about increasing the 
numbers of doctorates, saying that more evidence was 
needed to show that there are currently too few. Susan 
Montgomery of the University of Southern California 
noted that surprisingly few new Ph.D.s were getting 
positions in doctorate-granting institutions. Noting the 
increase to 900 new doctorates last year, she remarked 
that there seem to be reasonably good Ph.D.s having 
trouble getting jobs. ^We should be cautious about trying 
to greatly increase the current number," she said. 

Still, all seemed to agree that having postdocs more 
widely available would be beneficial. However, Lance 
Small of the University of California at San Diego ob- 
jected to the way the AMS Council's entire discussion of 
postdocs had focused on research. “We haven't talked at 
all about the principal activity of new Ph.D.s: teaching," 
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be applying for positions where teaching ;.. 
but evaluations of their teaching records Wi Mon, | 
As Small put it, “Postdocs deserve to haw te Stay, 
recommendation beyond graduate school e S Hin.) 
than, ‘Was a good T.A.” Saying Ns! 
Women and Minorities 

“Is graduate education meeting the nee | 
and minorities?” asked Rhonda Hughes of pan 
College during her presentation at the panel d Ma 
ate education. Despite some signs of improvemen, E 
answer was “a resounding, emphatic, No!” Institute, 
barriers are falling, but old attitudes are slow to dm 
she notes. Hughes quoted one black woman malen; 
cian: “Mathematicians see themselves as producing i Comp 
next generation, and tend to do so in their own ima stopp 
There is a personal cult to graduate education, ady 9 
nurturing and mentoring that are key parts of gradu E 
education simply do not occur the same way foris ug 
groups. It is difficult for most white males to see lli EN 
and women as their successors.” Hughes also pointed] ging t 
that women and members of underrepresented mini] — La 
are often considered “risks” if they are underpreparte! citing 
have unusual backgrounds. Even though the unprods meetin 
tive mathematicians in most mathematics depann a 
are often white males, she declared, “we don’t recall i S 
ing about the risks these once-promising mathematl? y». 
posed." | simul. 
Accoring to Hughes, the biggest obstacle is the stë is An 
number of women mathematicians being hired at it!) nemor 
universities, but she concedes it’s a “very touchy i an I 
Promising women mathematicians are very E a 
demand in academia, but the top departments Jiiden 
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“Well, I say, what about the fifteenth?” 
that it’s not a matter of lowering standa 
women in, but rather of balancing divers |. On 
faculty with the needs of the research miss". pr S larg 
In a community where “research über @ walo 1 Wer 
many will find such a proposal hard t9 soil o X ur 
Hughes revealed another wrinkle: “You is nes S 
[these departments] that there are Deo me 
some years back who aren't all that great, 
“They say, ‘Oh, but in those days, We os i 
as we are now.” At this point the audien pt 
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ied Computers at the annual meeting 
nh o the Annual Meetings in the mid 80's. I found 


imp, (stopped going t 
Mi they had become dull and even somewhat depressing. And I 
nit never felt that I learned any mathematics from the talks. Maybe 
IA: i was just a reflection of the hard times mathematics was going 
i te "rough at the time, due to the job market. Or maybe it was 
Dit / me. I don't know. In any event, I would not have thought about 
tedo ging this year if I had not been asked to give an invited address. 
mmi] lam glad I went. There was quite a different and more ex- 
rede citing atmosphere at the meeting than I can recall in years. The 
rod meeting was much better organized than I remember. Most im- 
ime Mrfant, though, it seems that we are becoming much more at- 
ll he s a de task of communicating mathematics—to the pub- 
Ai ein Im and even each other. This attitude was palpa- 
| simlting TÉ e invited lectures were more accessible and 
eSB is And the z a were good sessions on teaching mathemat- 
th memorable E. Te interesting events of other sorts, like the 
is) dlan Turing) Mm Pe es pee Breaking Me cog aed 
ui? Whitmore. Ag. eter Hilton and the play's author, Hugh 

T was also ups ed a pleasant surprise. 3 
"m rides ONES sed at the extent to which computers were in 
À S ways: in just behind the scenes in some of 


af Me invit s 
dm) €d talks : : 
ne 5 mathemati » IN sessions on the use of computers in teach- 


c ; ake 
Ji lmatics cor and in the exhibition hall. The amount of 
P oh Dressive, nd th ed software available at the meeting was im- 
fh ae Classroom eu terest in the sessions on using computers 
10 MS really are ave also much greater than I anticipated. The 
3 Ne thin ging. 
eld 8 hasn’ : 
W SUM to believe th changed, though. The message station. It 
“sf tae still trying 2 in 1990, well into the Information Age, 
Ov ble, grubby Rak get information to one another by writ- 


LA hen” {0 be Scraps of paper, sticking it into cubb 
‘if "heen « seed and resorted by p eon with a die 
af While, Du m and “Mu Ty p 


fL Me Curing s.” I stood and timed this process for 

j T my w à : 
SE long iont s atch, it took between four and ten min- 
gt? he Um Out whether they had any messages. The 
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Oy regi les ce due to people shamelessly reading 
Must he 28 it, S- And I saw people drop messages with- 
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Shay Stion c. o Cker, more private, and more reliable. So 
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Time for a change in the column? 

The changing role of computers evidenced at the meeting 
prompts me to wonder whether it isn't time for this column 
to shift its emphasis a bit. Our mathematics departments are 
now well on the road to using computers in the classroom and 
in writing mathematics. But what about research? There is less 
evidence that as a group we are learning how to exploit the 
computer in our research. 

This imbalance has been reflected in this column. There have 
been quite a few articles related to teaching and writing mathe- 
matics, fewer about the use of computers in research. Frankly, 
I have had a hard time finding authors for research related ar- 
ticles. I urge readers to suggest research related software that 
should be reviewed, as well as other sorts of articles on the use 
of computers in mathematical research. If you have a suggestion 
for an author of such a paper please let me know. 

Professor Jon Barwise 

Center for the Study of Language and Information 

Ventura Hall 

Stanford University 

Stanford, CA 94305-4115 

email: barwise@csli.stanford.edu 

After July 1, send it to me at my new affiliation: 


Professor Jon Barwise 

Department of Mathematics 
Indiana University 

Bloomington, IN 47405 

email: barwise@iuvax.cs.indiana.edu 


This month's column 

This month's column contains a discussion of TEX, by Michael 
Doob. He starts with a general overview and then discusses 
versions that are available for the Macintosh. He will discuss 
PC versions in another issue. 

The column also contains several interesting reviews of math- 
ematical software. I would like to draw special attention to two. 
One of these, by Colin Adams, is of a research related pro- 
gram, Jeff Week's hyperbolic 3-manifold program SNAPPEA, 
mentioned in January's editorial. The other is a review of De- 
rive, by Phil Miles. Miles reviews Derive in the context of pre- 
calculus teaching, and raises an important pedagogical issue. I 
would welcome thoughts on the problem Miles poses. 
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TEX and the Single CPU 


Michael Doob 
University of Manitoba 


Some of the tools used by computer scientists are purely 
mathematical, and, perhaps because of this, there iS an 
assumption that most mathematicians, in return, easily 
use computer-oriented tools. It is my (completely un- 
scientific) observation that in fact there are two types 
of mathematicians: those who think that small micro- 
computers are the greatest thing since sliced bread and 
jump at the opportunity to use new software, and those 
who think that computers are complicated beasts that 
are, at best, difficult to master and must be approached 
with some trepidation. There have been many reviews 
written for this column, Computers and Mathematics, by 
mathematicians of the first type. I think, however, that 
this group is in the minority among all mathematicians, 
and it is to the rest, the majority, that this article is 
addressed. 

There are several purposes to this article. First, we'll 
get an overview of the mathematical typesetting program 
TEX, not in the technical sense of bits and bytes and that 
sort of thing, but rather as an idea of what's going on 
from the user's viewpoint. It is not an overstatement to 
say that this single program is revolutionary, as has been 
indicated in earlier articles in this column. The impact 
could be as great for the communication of mathematical 
ideas as was the motor car for transportation. This article, 
by analogy, is meant to show how to get your own Car, 
try out the gas pedal and the brake, and then how to go 
from point A to point B; we won't be concerned with 
the inner workings of the engine. 

After that we'll look at several implementations of 
TEX on some microcomputers; while we'll be mainly 

interested in the IBM-PC compatibles and the Mac- 
intosh, the predominant hardware in North America 
(with apologies for this geographic egocentrism), we will 
comment on others in passing. 

So first, in the usual mathematical tradition, we will 
be sure that we are working with a good set of definitions. 
TEX is a program whose purpose is to produce printed 
pages of mathematical text of quality that is equal to 
the highest standards of typesetting. This is a formidable 
task, for not only are there many different symbols used 
but there are also many subtle conventions that are 
normally employed for mathematical text. This is why 

TEX is a large and complicated program, and has only 
appeared on the microcomputer in the past few years. 
It is also why many other programs, even those with 


built-in symbols and mathematical fonts, produce ugly 
Bematical uin Fortunately, although theipragramang: 
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itself is complicated, the use of it is legs 
typical process you go through to Prepare ^ Hii o 
1. Use any editor (the simpler the bets Paper: » 
what is called a source file. This E n We d 
text that you want typeset. The usual co in ol 
in normally, while special words E à 
backslash are used for symbols: V4 "ling WES fve, 
a, \beta is used for f, and so forth, Th 18 ugs fort 
commands for positioning the mathematic Wt for | 
for example, equations can be cente il 
can be attached to them for reference hic 
the text, and other similar things E ui 
When desired, many fine details can be a à 
but most of the time text is entered ina ee the J 
straightforward way. ne feast 


: | ( 

2. When the source file is complete, it is used ain, es 
for the TEX program. As the program Ts e ám 
messages from the program to the user are pte, there 


on the computer screen and also in a log file Wes are e 
the program is finished, another file called ttj] and í 
file will have been produced. |. dome 
3. The DVI file is not readable, at least not by hum: really 
To see the finished product on the computer s versie 
it is necessary to have another program cil — N 
previewer. This has nothing to do with Tp; Tis 
se, and, unlike the output of the TEX poge, tol. 
is necessarily dependent on the particular opi about 
computer being used. Unless you are perf stable 
the first try, it is then necessary to £0 back , Ti 
edit the source file some more. It's not pr ae 
have several passages through the edit-TEXP™ dife 
cycle. i 
4. When the output is just the way Yo M a 
printer driver program is necessary to P | instru 
output on an actual sheet of paper. ait, asy; 
Thus we see that to use TEX We me git the sj 
have the program itself, but we also need à hat Font, 


previewer and a printer driver. Further, x pn, eo 
source file will result in the identical DV tions 4* d ü Te 
any version of TEX, some implementa | yo 


: JA Posi 
efficient than others. T led macro p Ws 
There are several variations Ca € South ra. 
which may be used with TEX. These 2d stan 
ing, new commands that are added to t and ^ gd 
By far the best known ones are MIE neral yy 
The former allows for much more is inde bg gi 
including such things as tables of eon d a0 A 
some elementary graphics. The latter itting ^c ol 
f hen SUDM cal Se 
Of macros that may be used whe Í 
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certain journals of the American Mi is mi d 
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„teresting reasons to use TEX. One is as a tool 
Te. d still ! Ac matical text to be passed through the 
tr allow m es Mathematical Reviews, for example, 
| etw tributions in a TEX format. There are 
a lable CD-ROMs that contain the last 
2 same publication, with all reviews in TEX 
ul GE the TEX i Ue us a EE: driver 
E < nag output is of interest to the mathematician 
"Wess for pM she does not want to type any papers. 
d ud also note that there are both commercial 
T nd public domain versions of TEX available. So, one 
m EX naturally ask, why buy a commercial version when 
mol: jhe public domain version can be had for free (or at 
amè east for the cost of the diskettes)? As a general rule, 
the commercial versions provide two things that are 
asin superior tO public domain versions: there is much better 
use documentation, and there is telephone support. Also, 
spine there is usually easier installation. So, if all other things 
le Wis are equal, and you have a buddy who is used to the ins 
thel? and outs of your computer, you might give the public 
| domain versions a shot. On the other hand, if you’re 
hun} really in a hurry and are on your own, the commercial 
ry versions might be more of your cup of tea. 
alii Now let’s look at the different implementation of TEX. 
Tj i This is a little tricky since new versions and variations 
pozë of old ones are appearing all the time. I shall only talk 


d about ones that have been around long enough to be 
rf stable, 


att y There are two versions of TEX available for the 
p pens One of them, Textures is commercial, and 
" incen OzTE ; İs public domain. There is quite a 
att ee pee Philosophy of these implementations. 

rint Ë, Teference e comes with The TEXbook (the standard 
[AM ) a user's guide with installation 
" Ü asy: it iuis SIX diskettes. Installation is relatively 
elit! the six divers eee of creating one folder, copying 
af Fnt/DA ae Into it, moving one set of fonts with the 
1, MNE of the Ue QUE seven "suitcase" files into 

ers. 


mf textu 
| | 1 Your kr xoproximately 4.5 megabytes of space 
ps pSsible to n fully installed. While it is just 
| emory RE on a Mac Plus with one mega- 
2 better WO or more megabytes of memory is 
s dving done = 
le wi Sane the user now has a TEX system 
the Sourc -down menus to access windows that 
e. It is also 7 Hes the previewed output, and the 
*SerWriter o, ome to print the file on either an 
ĉe graphi T mageWriter by another pull-down 
= dit you © on following page). The fact that 
T aalt; al E Source file, run TEX, and preview 
f Nik pe an e Within the Textures program is 
"ip Däck to P helpful when learning TEX. The 
e 


€ user ing and 
Ors easy. makes the spotting 


In addition, the. preyiewer is 


superb. Particularly striking is its ability to give legible 
Screens at an almost continuous range of magnifications. 
But there is a price to be paid for this bundling. The 
DVI file is not created, at least not directly, and a special 
desk accessory must be installed to import or export 
DVI files from the program. In addition, the use of new 
fonts is somewhat less straightforward, and the IATEX and 
AMS-TEX macro packages must be purchased separately. 
Also, while over 70 fonts may seem like a lot (and indeed 
would be more than adequate for most work), the full 
set of (Computer Modern) TEX fonts require an extra 
purchase. In summary, Textures is really wonderful for 
the new user, but there is a potential for problems 
when getting into more unusual applications. Textures is 
available from Blue Sky Research, 534 Southwest Third 
Avenue, Portland, Oregon, 97204, at an educational price 
of $395. The IATEX package costs $75, the AmS-TEX 
package costs $90. The package of extra fonts costs $85. 

In contrast, OzIEX is a different implementation in 
almost every way. First of all, it is in the public domain. 
That means that you may make copies of it and install 
it as you wish. It does not, however come with The 
TEXbook, which you will surely need, nor does it come 
with printed installation instructions. It does come on ten 
diskettes, with a short introduction on the first one. It is 
necessary to adjust a configuration file, and then to print 
out further instructions if necessary. There is a good 
users guide, but it is written in I4TEX! While OzIEX 
uses separate programs for running TEX and editing, 
a desktop accessory editor called Xedit is included. It 
may be necessary to use a resource editor to make the 
configuration file accessible. 

When OZTEX is loaded into the Macintosh, it uses 
just over 5 megabytes of space on the hard disk. Like 
Textures, it can run with only one megabyte of memory, 
but it really needs two or more megabytes of ram to run 
easily. Dr 

When OZzTEX is run, a screen with different pull-down 
menus appears. Running TEX will cause a dialogue box 
to appear which asks for the input file in the usual 
Macintosh manner. OzIEX then produces a DVI file and 
a log file as mentioned above. There is also a pull-down 
menu for previewing the file. (See graphic on following 
page). As a result, the DVI files produced by OzTEX 
may be used by other machines, and DVI files produced 
by other machines may be previewed by OzIEX. The 
previewer is definitely slower than that of Textures as it 
paints the fonts on the screen, and there is less flexibility 
with magnification sizes. This may be a problem with 
the usual (small) Macintosh screen. Nonetheless, the 
previewer produces legible screens and are quite usable. 
OzTẸX also includes the ability (via a pull-down menu) 
to convert the DVI file to a PostScript one and send it 
to a LaserWriter or other PostScript printer. There is no 
printer driver for the ImageWriter. 
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Proposition 4. Suppose G w a graph with n vertices and euenvalues a 
Ay > Ap > 2 M. H w formed by taking f copies of G, one additional B apr 
vertex v, and arbitrarily adding edges joining » to the copies of G. Then Aj Kath 
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es with all that is necessary to use ITEX, 
TEX Cor sible to make .AMGS-TEX from the source 
gd itis ‘dition, it is easy to add new fonts by putting 
j jle In 4 te files into folders. — 3 
oproptt the two programs is faster? I used my own 
Gentle Introduction to TEX as a test file. This 
5 page * e has a mixture of straight text, mathematical 
it is available from the TEX Users 
O. Box 9506, Providence, RI, 02940, for $15). 
iced the (quarter megabyte) DVI file in 8 
32 seconds while OzTEX took 10 minutes 


3| Group, P- 
Textures prO 

| minutes duh 
22 seconds. ; 

ee is one other item of note. Often Textures and 


OrfgX are used with the Apple LaserWriter (PostScript) 
printer. It is then of interest to insert illustrations (say 
fom MacDraw or MacPaint), to use the PostScript fonts, 
orto use the PostScript language. Both implementations 


n. for the PostScript fonts that the TEX \font 
command understands. 

OzTEX is available from Stephen Spencer for $30. He 
may be contacted at spencer@cis.ohio-state.edu, or at 
OSU - ACCAD, 1224 Kinnear Road, Columbus, Ohio 
43212. The author-of OzTpX is Andrew Trevorrow, 


Wi Kathleen Lumley College, North Adelaide, S.A., 5006 
d Austrailia. 
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SNAPPEA 
The Weeks Hyperbolic 
3-Manifolds Program 


Reviewed by Colin Adams 
Williams College 


This 2 I . 
c art ; ntrodu 
SP ass views t n 


p am, m ast 

e as wri 

(z “OMetry ica by Jeff Weeks with support from 
| 


fi l5 Gas ue c/o Geometry Supercomputer 

Casg g All addre 8ton Ave. So., Minneapolis, MN 
m SS Weeks(gpoincare.geom.umn.edu). 
CS, the Dus model Macintosh you use (for the 
€ float; Sam can be compiled to make direct 
5 point coprocessor). 
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allow this using the TEX \special command or special > 


Background 

Min cuiu the field of 3-manifolds 
is Mid -manifolds could be decomposed 

| s, each of which had one of eight geome- 
tries. Thurston has conjectured that in fact all compact 
3-manifolds can be so decomposed. The manifolds corre- 
sponding to seven of the geometries have been classified. 
The eighth geometry is that of hyperbolic 3-space. 

In order to understand the class of hyperbolic 3- 
manifolds, it was necessary to compute some examples. 
Thurston calculated several examples by hand (cf. [4]), 
however both the combinatorics and the equations that 
are generated quickly become too difficult to handle 
without a computer. Several people worked on pro- 
grams that calculated hyperbolic structures on certain 
3-manifolds. In particular, Bob Riley had the first such 
calculations, but also Daryl Cooper, Martin Hildebrand, 
Bob Meyerhoff and I worked on programs. 

In 1985, Jeff Weeks, then finishing his Ph.D. un- 
der Thurston, wrote his first version of a hyperbolic 
3-manifolds program. Since then, it has undergone nu- 
merous mutations. It is now the state of the art in such 
programs and an indispensible tool for anyone interested 
in hyperbolic 3-manifolds or knot theory. 

For background on hyperbolic 3-manifolds, [3] and 
[5] are helpful. More information on the particular 
invariants appears in [1]. Thurston's notes [4] generated 
the field of hyperbolic 3-manifold theory. 


The Program 
I will first describe how to use the program to find the 
hyperbolic structure of a knot or link complement in S$ ie 
The program comes with a folder containing all knots of 
ten or fewer crossings and all links up to nine crossings. 
However, if you want to enter your own knot or link, you 
just click on an icon with the name “Crumble”. A blank 
screen appears and you can then use the mouse to draw 
a rectilinear knot or link. The program picks arbitrarily 
whether each crossing will be an over or under crossing. 
Once you are finished drawing the link, you can then go 


. back and change the crossings by clicking on them. Also, 


there is an option on the menu bar that automatically 
makes the link alternating. 

Then, you save, the link as a file in the folder with 
all the other links. Links are stored as a sequence of 
numbers and the current program cannot regenerate the 
picture of the link, so judicious naming is important for 
remembering which link is which. (Jeff Weeks plans to 
include the option of saving pictures of links in the next 
version of the program). : 3 

Now you click on an icon called “Triangulate”. This 
program takes whatever link you give it and cuts the 
complement of the link up into ideal (vertices missing) 
tetrahedra. In the case that the link complement is hy- 
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perbolic, it is known that the triangulation algorithm will 
always succeed. For many other links, the program will 
also yield a triangulation. However, there are examples 
of non-hyperbolic links for which the algorithm will not 
generate a triangulation. (In fact, the vast majority of 
links are hyperbolic, so a random choice of link will 
rarely stump the algorithm.) 

The program then attempts to place the ideal tetrahe- 
dra in hyperbolic 3-space so that the angles around the 
edges add up to 360 degrees and so that the tetrahedra 
fit together appropriately to yield a complete hyperbolic 
metric on the manifold. This entails solving numerically 
a system of n complex polynomial equations in n un- 
knowns. The theory implies that when the manifold is 
hyperbolic, the system of equations has a unique solu- 
tion, however the program is not guaranteed to find it. 
In practice, the program has never failed to find the 
solution for a manifold known to be hyperbolic. 

The solution to the system of equations yields the 
appropriate dihedral angles on the ideal tetrahedra so 
that one obtains the hyperbolic structure. The hyperbolic 
volume of the link complement is then calculated out to 
fifteen decimal places. 

Once the program has stored the triangulation of the 
manifold, you can run either “Pretty Pictures" or “Dehn 
Filling", each of which is opened by clicking on the 
appropriate icon. “Pretty Pictures” takes as input any 
link that *Triangulate" has been run on. (It can also be 

run on any cusped hyperbolic manifold for which an 
ideal triangulation is known.) 

The program first retriangulates the manifold utilizing 
the hyperbolic structure that was computed in “Triangu- 
late" to obtain a canonical triangulation independent of 
whatever projection of the link you started from. It then 
calculates several invariants of the hyperbolic structure, 


including the maximal cusp volume and the conformal 
invariant of the cusp. 
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Figure 1. Horoballs and triangulation corresponding to 6) knot 


A blank screen with a menu bar then appears. When 


you pull down the menus, you are Provided with SuugbKange 
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options as “Ford domain", “horoballs” « 
and *parallelogram". You choose Which 
you would like to have displayed on t 
picture that the program then generates jg aV 
up on the positive z-axis looking down a the ft pwd 
in the upper-half-space model of hyperbolic 7 R wil 
Since hyperbolic 3-space is a Covering Spa bi 
given hyperbolic 3-manifold, you are seeing it of 
hyperbolic 3-space of various objects from ds li 
link complement. For instance, “triangulation” i 
the tiling of hyperbolic 3-space by ideal tetrahedra Pai ian 
cover the ideal tetrahedra in the triangulation m propri 
complement. “Horoballs” shows the lift of the mae n 
cusp in the manifold to a set of disjoint horobils E. 
hyperbolic space. Sa Dl 
For each component of the link, the computer s; suleti 
generate a new picture. If you have a color monito! M 
computer displays horoballs corresponding to disim "t 
components of the link in different colors. | 8l 
The “Dehn Filling” program allows one to inveyig: (19) 
manifolds which are obtained by Dehn surgery on lits (i: 
in the 3-sphere. Since all compact 3-manifolds with: dsserta 
boundary can be obtained this way, the potential oft: 
program is immense. (Although, as it now stands, t 
program does not give any insight into the struct 
non-hyperbolic 3-manifolds, there are some possibilit DI 
for extracting information using this program even! 
that case.) E^ 
*Dehn Filling" takes as input a link on which inr 
angulate" has already been run and a choice of SIE do f 
coefficients on the components of the link. The PF Ihave 
then finds the hyperbolic volume of the resulting Bu it 
ered manifold, if it can. For larger surgery e ud pr 
the program always succeeds as the resulting Tae N 
has a hyperbolic structure close to that of tie Ma : 
manifold. However, for small coefficients, the ad a 
not guaranteed to succeed even if the resulting ™ E. 
is known to have a hyperbolic structure. ami AN 
Many conjectures have been generated | ipe NM 
obtained from this program. For examp ^ by dent 
fold conjectured to be the minimum VO u ib. 
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3-manifold was discovered by Jeff Weeks par: 
gram [6]. J. Weeks and M. Hildebran gs 
program to obtain a census of hyperbole aped 
with triangulations of five or fewer ideal t ro d 
orientable hyperbolic 3-manifolds obtain? Me i 
fewer ideal tetrahedra [2]. C- Hodgson» ig P? Mb, 
and W. Neumann have utilized the PT? 
the Chern-Simons invariant. L. Moshe! in Biv 
program to punctured torus bundles. , ` 

An extension to the program W ‘is was afin 
length spectrum of hyperbolic 3-manifo 5 utt! ig 
D. Hoffoss while at the Geometry SUR a 
C. Gunn, also at the Geometry SUP erunt 
bascwrittenverprogram to display th 
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| ifolds. Since the program's inception, 
e mani ued to expand and impove it. 
one has already had a large impact on 
n i) This peel topology. As it continues to evolve, it 
Y amen 


‘al source of examples and conjectures for 
ci 
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na, DERIVE as Precalculus Assistant 
d Reviewed by Phil Miles* 


sr Itself a mathematical assistant. It is intended 
LATA M. than standard precalculus problems, and 
y T ike oe who use it in these grander capacities. 
fine ang TEA 9 many standard precalculus problems, 
afl The aculus is a course with very large enrollments. 
Phy, Alonal Research Council appears to favor the 
. è Precalculus assistant, saying “Weakness in 

ae md no longer prevent students from 
#8 comput 48 In more advanced mathematics. 
ne ress ideas o Zed Spelling checkers permit writers to 
cP Ming "28 ed the psychological block of terrible 
5x the new calculators enable motivated 
; * weak in algebra or trigonometry to 
ulus or statistics.” (Everybody Counts, p- 


ive are relatively modest - a PC 
Tunning DOS and having 512K 
$ adapter. While not the same as 
Pocket computer", this is in the 
€calculus assistant. 

IS biddable and forgiving. One 
ns without troubling to know its 


ve B avai, © Braphic 
a Thr bal alable in a“ 
Cie : for à pr 
i Blve » assistant 
Structio 


Mile. ` 
S ls P 
m Tofe: 
Mi the iversity apo, Mathematics and supervisor of pre- 
sc. 9 Wisconsin-Madison. His email address 
ae (version 1.58) is a product of Soft 


arding Ave, Honolulu, Hawaii. 


4 m [4] W. Thurston, “The geometry and topology of 3-manifolds”, 


psychology, and if one gives it the wrong instructions, 
one can redirect it quickly and without resistance. Derive 
meets these tests. It displays your input in classic “two- 
dimensional” notation so you can readily see whether 
you have entered what you intended. It usually ignores 
keystrokes which are irrelevant to the current context, 
sometimes giving a warning beep. And, for times when 
you regret your original instructions, it has a very easy 
escape from its current procedure. (Exception: when you 
want to quit, the program waits for directions on saving 
recent input. The prompt for these instructions is not 
displayed when in the text mode, so the program appears 
to be hung.) 

I started working with Derive before opening the 
manual, and used the manual only as necessary to 
proceed. This worked very well. The major commands 
of algebra — expand, factor, plot, simplify, solve — appear 
on the main menu as single keystrokes and, on the whole, 
do what one expects. A certain amount of “target-seeking 
behavior" is necessary for this approach. The default 
parameter settings result in taking roots and solving 
equations over the complex numbers and do not do 
certain trig and log expansions. A handy system of sub- 
menus allows you to tinker with the parameter settings 
until the desired result is obtained. A quick look at the 
manual will suggest a likely sub-menu; cut-and-try will get 
the right setting. With about an hour's experimentation, 
I was ready to proceed. 

On my department's placement test, Derive placed 
out of intermediate algebra and into the precalculus 
course which immediately precedes scientific calculus, 
answering correctly almost all the algebra questions. With 
mechanical transcription supplemented by some cut-and- 
try, it answered 39 of 67 questions. With transcription, 
which included entering verbal problems as equations, 
its scores rose to 48. It cannot do questions emanating 
from geometry, and these account for almost all the 
missing answers. Interestingly, this lack prevented Derive 
from placing out of trigonometry despite its ability to 
do trig equations and identities. Once into precalculus, 
Derive retains its ability to do algebra (in contrast to 
humans) and can do many exam questions on logs and 
exponentials (though limited by a disinclination to make 
substitutions). It can form rules for composite functions 
and materially assist in finding the rules for inverse 
functions (e.g., if you tell it to switch and solve, it will do 
the switching and solving). It can do linear simultaneous 
equations, but not even simple non-linear ones. 

The target-seeking behavior I used in getting answers 
from Derive is certainly natural for students operating 
in the classical pencil-and-paper context. For a target, 
they generally have the answer in the back of the book. 
They use the powerful operators DISTRIBUTE, MOVE 
and CANCEL in conjunction with the four operations 
of arithmetic to rearrange and delete symbols until the 
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target is attained (see below). I believe they could adapt 
their behavior to this program with minimal difficulty. 
So I judge Derive is a precalculus assistant in a certain 
fairy story sense. 

The magical assistants in fairy stories grant wishes 
speedily, effortlessly and in a way that makes the wisher 
rue the wish. I suggest that algebra utilities may come 
to play a similar role in mathematics instruction. Pre- 
calculus students know the letters of a mathematical 
statement, but not the words. They see “a?” as the con- 
catenation of an “a” and a special “9”, not as a word 
meaning the product of nine a’s. A complicated word 
like e-2!"3 is seen as a string of symbols from which the 
powerful operator CANCEL permits deletion of “e” and 
“In”, leaving —2(3) = —6. 

English spelling looks arbitrary because it is largely 
a record of etymology, and in natural language, etymol- 
ogy is unrelated to meaning or usage. In mathematics, 

spelling can be considered as etymology, but etymology 
in this sense exactly determines meaning and usage. Our 
example e~2!"3 traces back to 1/e”!”3, thence to (1/e!”3)? 
etc. Algebra instruction is ideally an effort to get students 
to see words whose spelling gives their meaning. Students 
are disposed to do letter-by-letter symbol manipulation 
instead. Present teaching practice apparently often sup- 
ports such an approach -perhaps by soft grading, perhaps 
by use of simplified and stereotyped problems. Students 
who are supported in a letter-by-letter approach are 
thereby supported in their belief that the language of 
mathematics is meaningless. 

Use of an algebra utility can eliminate the need to 
know the words and usage of algebra—the core of the 
language of applicable mathematics. Unquestionably one 
can persevere in calculus on this basis—many students 
already do so without benefit of algebra utilities. Whether 
one can find meaning in doing so is doubtful. And it is 
a serious question whether colleges can prosper without 
imparting a greater sense of meaning to their curricula. 

The existence of algebra utilities raises a serious 

problem for teachers of mathematics. Teaching is hard. 
One must engage oneself with one's students and work 
to engage them with the material After making these 
efforts, an ordinary teacher must still admit to failure 
in the case of many students. Doing all this when a 
perfect version of The Answers lies only a few keystrokes 
away will be hard indeed. This difficulty will weigh upon 
teachers" minds whether or not such a utility is actually 
in the hands of their students. 

Editorial comment: I can't resist commenting on the 
worry raised in Miles' review. I share the concern 
expressed, that symbolic mathematics packages may 
make it even harder for our students to understand the 
meaning of mathematics. It will be a disaster if the use 
of such programs makes mathematics look even more 
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own suspicion is that mathematical cour 
be developed with this pedagogical io S 
mind.* It is not going to work to just use 
of doing symbolic manipulations. I will 
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ISETL - Interactive Set Languag | 
: e| 
Reviewed by Donald L. Muench | 
ISETL is an interpreted, interactive implementa, T 
the high-level computer language, SETL (SET T a 
whose syntax is very close to mathematical M 
contains the usual collection of statements E 
procedural languages, but a richer set of expressions 7) 
objects of ISETL include finite and heterogeneous g 5 
oh 


and tuples, integers, floating point numbers, funcs (fi, . 
tion sub-programs), and strings. It was developed soti- Al | 
it can be used effectively in the teaching and leaip// 
mathematical concepts. Indeed, an innovative text: 
treating the traditional topics of discrete mathemi: 
was published in late 1988 by Springer-Verlag, “Lean afl 
Discrete Mathematics with ISETL”, written by Ne the ¢ 
Baxter, Ed Dubinsky, and Gary Levin. Gary let: srd 
the implementer of JSETL. I have used this text and Bh 
software for three semesters in discrete mathemati | the ¢ 
ISETL is “shareware” and is available from G brack 
Levin, Department of Mathematics and Compute creat 
ence, Clarkson University, Potsdam, NY 13616287. stater 
be freely copied. It runs on IBM PCs under MSD0 4 
compatibles, Macintosh, (diskettes and document 
cost $20) and the VAX under either VMS or E. ) 
tape and documentation cost $25). Since the i and 
(also freely available) is written in C, ISETLS it 
able to run on any machine having a C RAT l 
1988 ISETL was a finalist in the EDUCOM/N fe | 
awards competition for best educational eM Ea 
The version reviewed here is ISE 20 | m 
under MSDOS. 005. | 
Right at the start I want to Say that asy QA y 
about, and impressed with, ISETL. Yt rogi 
and easy to read and write. Students wy ty EL Wher 


ale 


programming experience have little di se I 


the language. To a mathematician the ea jon) > 
resemblance to standard mathematical af i, ks 
appealing. What got me started !n 3t Nani P 
afternoon tutorial by Ed Dubinsky 4? 
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*John Etchemendy and I wrote on the pote? 


n. 
creating such courseware in the January 1989 col cote fing 
**Don Muench is Professor of Mathematics. main m | 
at St. John Fisher College in Rochester, © (o tea 
hiking, camping and the use of computers 9 | ^ vester 
of mathematics, His email address is rutgersr? 
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arep "085. ju was this one-line ISETL statement which 
pi j sten set of prime numbers between 2 and 50 
Este f the : y 
“ety p the ISETL prompt for input): 

í [2 

[^ ;n (2..50} | (forall d in (2..p div 2) 
s 191 ur 
| «i nothing more than the precise mathematical 
= us A and yet it is a statement in the language which, 
a a hitting RETURN, produces the output, 
Qu; 
ation | {37, 29, 31, 19:23, 13; Liesl ora eae 
mony dm Ber? DS 
ons. TY 


ose So, by specifying the definition in careful mathemat- 

(lit! ial notation, we have a valid ISETL expression. This 

wE sives a flavor of the power of ISETL. 

mini 

d Sets and Tuples 
is 


p The previous expression shows that ISETL supports sets 
m and quantified expressions. The reader will also note that 
Levin the output I$ a set of elements displayed in no pre-set 
anit mr That is because sets do not order the elements. 
alis | ee tuples (sequences) do impose an order on 
mG Es SONS. A tuple can be formed by using square 
a 8, thus ordering the elements. Hence, we can 
ani a tuple of the primes between 2 and 50 with this 


| Statement: 
uu » 5 : 
P P: pin [2. -50]| (forall d in 
"m {2..p div 2) | p mod d /= 0)]; 
poll’ "Nd produce the output 
pile D. 3 : 
ai S Ds Va Gil, 19, 7, 19, 23, 29, 
d Sil. 37, 41, 43, 47]; 
xt I^ Tuples mayh 
* and placed in ve any length and elements can be assigned 
5 y the tuple at any position. Thus if we have 
D v. 
p^ IR [5,9, "Leo" : 10,3 . 
yf Where pu ] : 
a EIS t 2 
ke À he assignment operator, the statement, 
n^ t(3). 
sat SE 
jl y MS for t 
; the Qut e third ent A ; : 
d Put, Ty 1n t and immediately produces 
j "L 
g Ron, 
Tu , 
^ S 
lu 3 > (o 
ge (s “an make this assignment, 
* 44; 
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and examine t by 
2D. 
and see the immediate output, 
[5,9, "Leo" ,10,3,0M,0M, 44] ; 


The value “OM” means “undefined”. This dynamic 
allocation and assignment of values combines all the 
advantages of an array and a dynamic linked list in one 
data structure. 

Among the operations which can be performed on 
sets are union (“+” or *union"), intersection (EROF 
”inter”), difference (“-”), and power (“pow”). Thus, 


> s1 := {5,9,8}; 
> $2 :- {[2,7],5,‘‘Greg",9}; 
> si inter s82; 


produces 
{5, 9}; 
and 
> pow( {5,9} ); 
gives 
CA5 iS On O 


The language is rich enough to permit the user to 
define new sets and operations such as Cartesian product 
and symmetric difference. New operations are defined as 
functions of two variables, using the type func. 


Functions 
The function notation is used in tuples and strings to 
access particular elements or characters. In the previous 
tuple t, t(3) has the value “Leo”. Thus a tuple (sequence) 
can be used to represent a function whose domain isa 
set of positive integers and whose image is the set of 
non-OM elements in the tuple. 

However, this isn't the only way to represent a 
function in ZSETL. A function is statically defined as 
a set of ordered pairs in which any two pairs with the 
same first element must have the same second element. 
For example we can define 


> f :- ([12,6], ["brady",(5,2)], 


[2, 8], [3, "neon"]); 
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Here, the domain is {12, “brady”, 2, 3} and the image is 
(6, (5,2), 8, “neon”}. In ISETL, two predefined functions 
can be used to find the domain and image: 


> domain(f); 

(12, "brady", 2, 3}; 
> image(f); 

(6, (5,2), 8, "neon"); 


Having defined f in this way, we can evaluate f(12) or 
f(*brady") by typing: 


> f(129); f("brady"); 


and obtain the output, 


6; 
(5, 2}; 


ISETL does not have procedures or subroutines, but 
does have funcs, which syntactically are reminiscent 
of Pascal functions (without all the type declaration 
baggage), with the added advantage that ANY ISETL 
object(s) may be passed to or returned by a func. For 
example, given a positive integer n, we want the set of 
the proper divisors of n. All we have to do is form the 
set in a precise way ((d : d in (2..n — 1)|n mod d = 0}) 
and wrap it in the correct syntactical blanket. Here is the 
definition of this func (the “>>” prompt asks for more 
input from the user): 


» PropDiv :- func(n); 


>> if is integer(n) and n>0 then 

>> return {d : d in (2..n-1)| n mod d = O}; 
>> end if; 

>> end func; 

> 


So, if we type 
> PropDiv(6) ; 

we will see the returned value, 
{2, 3}; 


As another example, we can pass two functions and 
return their composition. The composition operation 
accepts two functions and returns a function. Therefore 
we can define the operation of composition, : 


> comp := func (u,v); 
>> return func(x); 
>> return u(v(x)); 
>> end func; 

>> end func; 
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> comp (PropDiv , f) (12) ; | gna 

| piis 

we see its value, | qo Wf 
| pot it 

(2, 3}; p with 


Boolean Expressions and Operations | ? 
ISETL also supports boolean expressions and the on » 
tions of “and”, “or”, “not”, and “imp!” (implies) i. 
a for-loop iterating over a set, tuple or string, one. 
print out a truth table for rules such as DeMorgan’s la 


» 


» for p,q in (true,false) do p 
>> writeln p,q, not(p and q) = 

iff (not p) or (not q); Tus 
>> end for; | Integr 


„danh 
Hence, /SETL may be used to investigate the validity sums) 


arguments, and to study propositional calculus. | nates 
| vas d 

^ M 
The Screen Editor Interface (MSDOS Veit e 
At the MSDOS prompt, typing B : 
e 


isetl 


puts us immediately into JSETL and the sce? 2-5 
This editor is very easy to use. W 
ISETL by typing them and entering RETUR I, 
the arrow keys, groups of earlier lines can be € | 
executed again. | 
There is a menu (entered by the E>“ "ijf 
contains selections for saving groups of po pot x 
or saving the whole ISETL session into a ; : D 
these features facilitate the preparation ° 
output for handing in exercises by StU e 
selection permits the reading of a file 0 i 
Upon hitting “RETURN”, the code is ex" Ip , 


j >» 


yl 
he ESC KI); 


Uses of ISETL serm E 


I am personally aware of several uses © tics! 

| : ema" qj 
ematics, besides its use in discrete math s di 
the book by Baxter, et al.). Because © E cai CR 


syntax, ISETL has inspired new use m se iM 
Dubinsky at Purdue, also using the Cabili jh "iy 
system MAPLE) and introductory pro re cut 
Lebow at Yeshiva). Textbook projects a (alo ! 
derway now which use ISETL in calcu bs 
computer algebra system MAPLE) ?? 


E— 
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| mathematics ISETL makes it possible to 
Mdp, pp discreto. ns in concrete ways which are familiar 
3 f functio s: as a set of ordered pairs and as a 
tematici Of course, not every set of ordered 
| gynamic D iut: In a class, students would be invited 
| gis i5 2 n ror" that tests a map and tells whether or 
| pwitea A If we define it to mean that two pairs 
E pu frst element must have the same second 
| P. a we have the following: 
! ec , 
| „is function := func(M); 
it is_map(M) then 
S | » return forall u,v in M | u(1) 
Open = v(1) impl u= v; 
). Wi >» end if; 
ra » end func; 
1$ Law 
| A ISETL func captures the idea of a dynamic process, 
| where the body of the func is a description of the process. 
/ Asan example of its use in calculus (due to Mark 
Í Huibregtse of Skikmore), consider how the Riemann 
| integral is defined in most books. In this example JSETL 
E can help build Riemann sums (in this case midpoint 
lay ums). This leads to a func for making midpoint esti- 
| mies of definite integrals. The body of the func below 
. | "s developed right in class (* %+ " is ISETL’s sum- 
asit Hae notation). Notice that midpts is the sequence 
Eo of subintervals and that heights is the 
| unction values at the midpoints. 


3 


j 


| MidRiemann := func(f,a,b,n); 
y ed e local delta,midpts,heights,areas,areaSum; 
delta := (b-2)/ n; 


fs midpts :- [ (a + delta/2) + j * 
it^) S. . delta : j in [0..n-1] ]; 
ii » heights := [ f(x) : x in midpts ]; 
ae " areas :- [ delta « h . h in heights ]; 
at » areaSum := %+ areas: 
Bob) return areaSun- i 
p © "€ func; E 
Ant The ni 
j ce thi 
w In B 
j mo a ion this calculation is how exactly it 
i ig a Sum of hae of Riemann Sum. To find the 
| One simp y T AF function from 0 to pi with n = 


> yy. 
2dRien 
ann (si 
(sin, o, 3.1415926, 100); 


f ISETL, the natural imple- 
d the syntactical similarity to 
F while-d e usual control structures of 
Or teachin 9 and for-do) make it eminently 

8 and learning computer science. It 


is being used in an innovative introductory computer 
science course at Dickinson College (Nancy Baxter) and 
in programming languages (Tim Budd at Oregon State). 
The concepts of group theory can be expressed nat- 
urally in ISETL by defining a set (G) and its operation 
(op). For example, the identity element can be found by 
the expression (“arb” selects an element from the set) : 


> arb( {e:e in Glforall g in G| op(g,e)=g} ); 


Encouraging results in student learning and understand- 
ing of cosets and Lagrange’s theorem have been obtained 
in a project at Technion in Israel (Uri Leron, with Ed 
Dubinsky). 


Other Features 

ISETL has the usual predefined transcendental functions 
and many others such as floor and ceiling (ceil), max, 
min, and random. There are also input and output 
functions for opening and closing files, reading from and 
writing to files. 

Integer arithmetic can be done to any degree of 
precision. For example, here is 625812 to the 15th 
power: 


> 625812**15; 
88441947633347013524989387609185053900125 
6868407452024352291484380889922344N 
005159354368; 

> 


Documentation and Information 
The documentation is contained in “An Introduction to 
ISETL” by Gary Levin, which accompanies the software. 
The documentation is thorough, but is not intended as 
a tutorial. There are very few examples, although dozens 
of examples are contained in files which are included 
in the JSETL disks and tapes. The documentation is 
most valuable if you already know the language. But, 
not to worry: a friendly guidebook is now being written 
and will be available from West Publishing Company. I 
have not yet seen the draft version of the guidebook, but 
the author promises an easy-to-read introduction to the 


language. 


There is an occasionally lively ZSETL discussion 


group which is available to users who have access to 
electronic mail (UUCP, BITNET, etc.). The documen- 
tation contains information on how to join the group. 
Many of the improvements in the language arose from 


the discussion in the group. 
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Inside the AMS 


The Membership Committee 
Frederick W. Gehring, Chair 
The AMS was founded to stimulate research, scholarship, 
and education in the mathematical sciences. The Society 
pursues this charge in a variety of ways, including 
the publication of books and journals, meetings and 
conferences, and various member services. 

The AMS Membership Committee, which was re- 
activated in 1985, has two objectives. The first is to 
insure that the Society represents a broad spectrum of 
the mathematical community in order to reflect the 
needs and desires of this diverse group. The Committee 
helps to make the membership aware of AMS activities 
through mailings, advertisements, and personal contacts. 

The second goal of the Committee is to communicate 
with the members to ensure that the Society is doing all 
it can to serve the membership. Here are some of the 
activities the Committee has helped to implement. 

Membership Cards are mailed to all members of 
the Society annually. Each card contains the member's 
customer code and other useful information, such as 
the Society's toll-free telephone number and the address 
to use for correspondence with the AMS. Many mem- 
bers use these cards for identification, especially when 
purchasing publications at Society meetings. 

Discounts on books or computer products purchased 
from particular commercial firms are available to Society 
members. 

Inside the AMS, the column in which this article 
appears, is designed to make the membership aware of 
the full range of Society operations and activities. 

The Information Booth at both the Annual Winter 
and Summer Meeting gives participants an opportunity 
to ask questions about Society activities and membership 
benefits. Members can air their suggestions or complaints 
(and compliments!) at the booth. Coffee and tea are 
served at the booth, making it a convenient place to stop 
for a chat with colleagues. 

The Multi-Year Dues plan allows payment of dues 
in advance for any number of years (up to five) at the 
current dues rate for the coming calendar year, 
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The Life Membership option allows member foe them 
joy a reduced dues rate. 1 is 

The Sponsored Membership Program was estaba, h i 
to encourage individuals (and, ultimately, corporatie d 
to pay for AMS memberships for those in third.yy: d 
and/or currency-poor countries who would not other ath 
be able to afford membership. Lng 

The 25-Year Member Banquet, held annually 4 og 
Winter Meeting, is open to all meeting participants I U 
banquet provides an excellent opportunity to soci " 
with fellow participants in a relaxed atmosphere ati? 
honor those who have been Society members for 25y * 
or more. | " 

New Members are now listed in Notices, jo 


with their institutional affiliations. ; i " 
Lower Fees at the Employment Register ma i ] a 
important service available to a wider range of emp i 


and jobseekers. ; " 

Complimentary Membership for one year Td ‘A Pr 
to non-member participants (including studen ) Pr 
register at an annual Winter or Summer T. uf Ho 

Nominee Memberships are now available w^ Ur 
limited number of full-time graduate students ll Ur 
institutions. The Committee supported this v indi 
cause a 1988 membership survey, sent to Des dj Ho 
members, revealed that 6296 of them first Jo | m 
ciety as nominees. 4 

A Change in Services for 
them to receive the Bulletin of the AM ay E 
of membership, starting this year. PCS pi^ 
members wishing to subscribe to the Bu d 
so at the member rate. 

No member should be made f the M y 
name in a computer system. The role 0 em s 
Committee is to provide avenues for meni 
their voices heard in the governing © 105^ t 
their Society. The Committee would like. | of 
spectrum of members involved !n 
and solicits suggestions for new and pe 
which the Society can better serve ae mers 

For more information, contact 


jJ 
$ pers Mi 
Emeritus Ma ^ y" 
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od at the AMS headquarters in Prov- 
sof AnD BEAMS (800-321-4267) in the U.S. and 
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Hoc Committee on Cooperation 
tin American Mathematicians 
‘tee has been formed by the American Math- 
n sty to help facilitate initiatives in research 
ematical ja in Latin America and/or involving Latin 
mahema athematicians. Although this committee has 
d for projects of its own, it hopes to get people 
usd ideas for projects (and some resources to carry 
— i aub together with additional resources, be they 
Sie puman or material. . 
| we list below the members of the committee and 
ablit’ ow you can get in touch with them. If you have a 
ratio good project of joint research, conferences, publications, 
rdw ec, which some of the membership of the American 
Mh wWathematical Society could help along a bit, please let 
(mne of us know. 
Yat Herb Clemens (Chair), Mathematics Department 
nls}! University of Utah, Salt Lake City, UT 84112 


2 ma.clemens@science.utah.edu 
e ani: : 
Dy Samuel Gitler, Dept. of Mathematics 

| Hylan 918, University of Rochester 
to Rochester, NY 14627 


| ae Kenig, Dept. of Mathematics 

EU ae of Chicago, 5734 University Ave 

mp cago, IL 60637; cek@zaphod.uchicago.edu 

; of Pina Kohn, Dept. of Mathematics 

4j n es University, Box 37, Fine Hall 

Gu n, NJ 08544; kohn(gmath.princeton.edu 
af ai 

Ud cq Dept. of Mathematics 

m Urbana s Illinois, 1409 W Green Street 

p 2 1801-2975. horacio(gmath.uiuc.edu 


iy ora 
d Sadosky, Dept. of Mathematics 


Diversity, Washin 
, gton, DC 20059 
I@HUMAIN bitnet 


David Sanchez, Provost Office 
Lehigh University, Alumni Memorial Hall 27 
Bethlehem, PA 1801 5;DAS8@LEHIGH.bitnet 


Herb Clemens 


Notice of Deaths 
of Two Society Staff Members 


In the past year, two longtime employees of the Society 
who were known to many AMS members passed away. 

Lev Liefman, a Russian translations editor for the 
Society, died on February 9, 1989. Dr. Liefman, a native 
Russian, studied mathematics at Kiev University and re- 
ceived his Ph.D. in 1962 from Moscow University. After 
spending more than a decade at Novosibirsk University 
and at the Siberian Branch of the Soviet Academy of 
Sciences, he and his family emigrated to Israel, where he 
took a position in the mathematics department at Haifa 
University. When the family emigrated to the U.S. in 
1979, Dr. Liefman took the AMS position, which he held 
until his death. 

Dorothy (Smith) Peckham, well-known to many mem- 
bers as the assistant director for AMS meetings, died 
on August 30, 1989 at the age of 63. Born in Warwick, 
Rhode Island, Mrs. Peckham (or “Dottie,” as she was 
known) worked at the AMS for fourteen years. Starting 
in the Meetings Department in 1973 as departmental 
secretary, she later served as the assistant to Hope Daly, 
director of Meetings. For many years, Dottie organized 
the Summer Institutes and the Symposia on Pure and 
Applied Mathematics and worked closely with the AMS 
Associate Secretaries on sectional meetings. She was a 
permanent fixture at the transparency desk in the regis- 
tration area during the national meetings. While many 
members will recall Dottie's meticulous organizational 
skills, most who knew her will remember the parties she 
orchestrated and the liveliness she brought to them. Her 
zest for life and work made her a favorite among the 
staff and the membership. 
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Washington Outlook 


This month's column is written by Hans J. Oser, who is 
a consultant to the Office of Governmental and Public 
Affairs of the Joint Policy Board for Mathematics in 
Washington, D.C. 


The Bush administration sent its first budget proposal 
to Congress on January 29. Even though President Bush 
was in office last year, the 1990 budget was of course the 
handiwork of the outgoing Reagan administration. The 
submission of the President's budget to Congress is only 
the opening salvo in a battle that will be fought with 
great seriousness over the next 8 months. It is well known 
that the interest in this annual ritual drops exponentially 
with the distance from the beltway around Washington. 
But there are moments when the process is sensitive 
to critical inputs that can materially alter the outcome. 
That is why the Office of Governmental and Public 
Affairs (OGPA) is here to monitor the hearings and the 
policy statements from the White House, departments, 
and independent agencies. Only by keeping a close watch 
over the events can we alert the mathematics community 
to take action when necessary in the form of testimony 
on the Hill and direct contact with the policy makers, in 
person or by mail. That is one of the functions for which 
the OGPA was created. 


Science and Technology 
in the President's Budget for 1991 
According to D. Allan Bromley, civilian R&D will 
receive a 12% increase, from $23.8 billion to $26.7 
billion. (In this presentation the baseline for FY 1990 
is the congressionally enacted budget for FY 1990, not 
what the Reagan administration asked for last year). 
Defense R&D will increase by 4%, from $39.9 billion to 
$41.4 billion. If these figures hold up, the civilian share 
of total R&D will actually increase from 37.4% to 39.2%, 
certainly a welcome step. 
The basic research part of the R&D budget would 
ease by 8%, from about $11.5 billion to $12.4 billion. 
is is about 17% of the total R&P budget. Civilia 


omain. 


ASG kangri buda, 198. While announcing his P 


research would go up 996 under the President's propo | al 
1 y ence 

and defense basic research about 6% (while the ove! spend 
defense budget is supposed to rise only 1%). Ned the FY 
to say, this is the area where Congress will spend mg Inci 
of its time arguing over the “peace dividend”, req (which 
imaginary. tU Presi 
Total R&D, civilian and defense, would r7 mil 
to $68.1 billion. The President proposes another Jii] * Mapy 
billion for the construction, repair and modernizaie| *Fund 
of R&D facilities. On top of this, the Administration, cent 
committed to doubling the NSF budget by 1993 fn: bud 
the 1987 base year. =i 
The President plans for substantial increases n?) 
following programs (among others): 
* Science, mathematics, and engineering edicit? 
+26%, from $841 million to $1.06 billion, distrib 
over NSF, Department of Education, Department i| eeu 

Energy, NASA, and the National Institutes of He- | 

| 

| 

| 
1 


NA me ics, Ct |} 
Emphasis is on “revitalization of mathematics t | 
and engineering education to produce the tec peed 
workforce and scientifically literate population 
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maintain a globally competitive economy - 
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* Exploration beyond the Earth vill De «echo | and 
by a new initiative to develop the new ^ Ni | 
needed for future manned exploration i neta 1 
and Mars. The 1991 budget calls for i NA | A 
increase to about $1.27 billion in program, opps w "Pl 
Department of Energy and the Departme 


jon | 
National Science Foun@iog, | Me 
Budget Request for F incre? D 
The Bush administration proposes tO of D 


ilion: w 
budget from $2.08 billion to $2.38 bill gel ] 


rich Bloch said “Today education and 
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* Support of world-class facilities in astronomy and 


yf sit ial to the country’s ee security,” gravitational wave detection, 
seat $ strategy emphasizes s a » ER dis- The following is how the Directorate for Mathemati- 
? 4 OF and research facilities, e 3 s vestment cal and Physical Sciences allocated its research funds for 
f plins source development through education and three successive fiscal years: 
| in humar, ation: These investments are the corner- 
| eam Eee ied national productivity and economic Mathematical and Physical Sciences 
| gone O, » i , 
| aspe  trateBy is to strengthen the research base Director ZENEN ($1000 s) 
The N e academic research equipment and facilities. i 1989 1990 1991s 
iino 8I billion would be spent for this purpose, Mathematical 
M yer ihe current year. For development of human Sciences 66,019 69,118 (4.7) 73,720 (6.7) 
~ E. broadening participation and improving sci- Ae 
pos! a and engineering education at all levels, NSF would PE oe 2 91,647 (2.7) 100,700 (9.9) 
‘ig, gend $463 million next year, an increase of 30% over ens 5 284 123,831 (1.3) 130,230 (5.2) 
b. "YEY 1990 plan. emistry 96,745 97,945 (1.2) 103,350 (5.5) 
Es Increases in the NSF research and facilities budget ve oes 115.084 
tal (which comprises over 70% of the total) are planned for: A Tech ; 116,939 (1.6) 123,460 (5.6) 
> De ential Global Change Program: +100% to $103 E 13,947. 14,536 (0.3) 27,040 (86) 
Mr. . ajor Researc 
$34 ‘Mapping and sequencing the plant genome. Equipment 500 42,990 - 63,000 (47) 


ii} ‘Funding a second class of 10-12 science and technology 
lm centers, that were deferred from FY 1990 because of 
| fr budget constraints. 


# Numbers in parentheses indicate the percentage in- 
crease over the prior year. 
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American Mathematical Society 
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Manager Russian Translation Program 
Position Open 


The Socian, ; > ; 
&l Publishing ee? IS Seeking applications from individuals with a broad-based background in mathematics and fluent Russian. 
| Perience or participation in a translation program would be helpful. 


|. Them M am 

| Veni, ager Will be expected to provide long-range planning for the translation program. Responsibilities will include 
| Editorial Co developing real or potential projects and authors, acting as liaison between consultants and the Translation 
| and directin 9 S Serving as the interface between the Society and appropriate Soviet agencies and publishing houses, 


el e DU 
‘| aCtivities of the translations editorial staff. 


€ pers i i i 
| s 9n selected Will work in the Society's Providence Office. Travel to the Soviet Union will be necessary. 
Cations 
| S 
Nould be sent to: Director of Publication 


American Mathematical Society 
P.O. Box 6248 
Providence, RI 02940 


* Soci 
ety is an T 2 " 
equal Opportunity employer and has a generous fringe-benefit program including TIAA/CREF. 
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Mark Grigorievich Krein 
1907-1989 
One of the most eminent mathemati- 
cians of our time, Mark Grigorievich 
Krein, passed away on October 17, 
1989. He is the author of more than 
270 papers and monographs of un- 
surpassed breadth and quality. His 
work opened up new areas of mathe- 
matics and greatly enriched the more 
traditional ones. He educated dozens 
of brilliant students in the USSR and 
inspired the work of many mathe- 
maticians, engineers and physicists 
all over the world. 

In 1982 M. G. Krein was awarded 
the prestigious international Wolf 
Prize in Mathematics in Jerusalem. 
The citation to this prize reads in 
part as follows: “His work is the 
culmination of the noble line of re- 
search begun by Chebyshev, Stielt- 
jes, S. Bernstein and Markov and 
continued by F. Riesz, Banach and 
Szego. Krein brought the full force 
of mathematical analysis to bear on 
problems of function theory, oper- 
ator theory, probability and math- 
ematical physics. His contributions 
led to important developments in the 
applications of mathematics to dif- 
ferent fields ranging from theoretical 
mechanics to electrical engineering. 
His style in mathematics and his per- 
sonal leadership and integrity have 
set standards of excellence.” 

Among his honorary awards, he 
was elected: corresponding member 
of the Ukrainian Academy, 1939; 
honorary member of the American 
Academy of Arts and Sciences, 1968; 


Foreign Member of the National Busts ical. mechaniss;atáheu uibyshev 


Academy of Sciences of the United 
States of America, 1979. Recently 
he was awarded the N. M. Krylov 
Prize of the Ukrainian Academy of 
Sciences. 
Mark G. Krein was born on April 
3, 1907, in Kiev into a Jewish family 
of modest means. His father was a 
lumber merchant. From early on he 
showed a talent for mathematics. At 
the age of 14 he already attended 
research seminars. He never got his 
undergraduate degree. In 1924 he 
ran away from home to Odessa and 
in 1926 he was accepted for his 
doctoral studies by N. G. Chebotarev 
at Odessa University. He completed 
his studies in 1929. 
An excellent and enthusiastic 
teacher, he attracted many students. 
In the thirties he created one of the 
strongest centers of functional anal- 
ysis throughout the world at Odessa 
University. His interests included ge- 
ometry of Banach spaces, moment 
problems, integral equations and ma- 
trices, spectral theory of linear oper- 
ators, extension problems and appli- 
cations. Many of his results from 
this period, as well as joint results to- 
gether with his friends and colleagues 
(N. I. Achiezer, F. R. Gantmacher), 
and his outstanding students (A. B. 
Artemenko, M. S. Livsic, D. P. Mil- 
man, M. A. Naimark, V. P. Potapov, 
M. A. Rutman, V. L. Shmuljan) are 
now characterized as classical and 
appear in all textbooks on functional 
analysis. 
During World War II, from 1941 
to 1944, he held the chair of the- 
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(on the Volga) Industrial Institug) ons 
1944 he returned to Odessa bu | york 
soon dismissed from the Univers! Kr 
This was the end of the famous; and le 
ter of functional analysis at Ods. his ne 
University. From 1944 to 195) Y. dents i 
G. Krein held a part time positions /for hi: 
head of the department of functio} thusia: 
analysis and algebra at the Mat and al 
ematical Institute of the Ukraini: cians. 
Academy of Science in Kiev. Hew, very p 
dismissed from this post in i} years, 
The official reason given was t| fiend 
he was not a permanent residen G. Ki 


Kiev. From 1944 to 1954 he held Sh 


Institute. During the T, iin; 
of his life he was a COS. Porteg 
Institute of Physical e sit in the 
the Ukrainian Academy 9 | 


in Odessa. ie Mi 
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Krein's research was j 
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d intrinsic unity and a 

; interlacing of general abstract 
e geometric ideas with concrete 
i : 

| i analytical results = appia 
e {ions are characteristic O ein $ 
lv, work. 
e| Krein was a very fine pedagogue 
scs nd lecturer. He would always share 
ies! his new ideas and plans with his stu- 
2, dents and colleagues. He was known 
ima flor his scientific generosity and en- 
iow! thusiasm, as well as his kindness 
Mat and attention to young mathemati- 
aur cians. The author of these lines was 
ten vey privileged to have, during many 
IS}, years, such a teacher, coauthor and 
s Ij. friend. He will always remember M. 
al G. Krein with gratitude, affection 
dit and admiration. 
dr T general, M. G. Krein was a 
i ee amiable and kind person. 
d oo all of his life he battled 
E Word Ponty: After the Second 
ost ae he had to contend with 
oÙ inst NA which fought fiercely 
45^ Ported an using the officially sup- 
9 il the S nitism which was rife 

| Odessa, iue and especially so in 
M "onalism = accused of Jewish 
a too man ely for having 
g the y "ewish students before 
" d accusation was cer- 
1 Ad Was s in his classified file 

Io mer him all of his 
j/ tole in hig? It played a signifi- 
m^ jj, entio two dismissals which 
f. ly, ned ear]; 

En êd to OI Ther. He was not 
iP, aj, Priveq of €wish students and 
A ia PIS on d University base. All 
: - ~ Part of vari i: 
ef Non dividual > ous so 
0 gain S 1n the Soviet 
y] tug RE him some mea- 
j| "wn ly desen conition which 
* Worse io were unsuc- 
© than 

mete there were 
s feared that he 
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was in serious danger of arrest. 

M. G. Krein liked to tell stories 
and jokes, some of which he invented 
himself. At one time he went to the 
rector of his institute and asked if 
there was any danger that he could 
be accused of Armenian nationalism 
since he had four graduate students 
who were Armenians. The rector did 
not understand the joke and tried, in 
all seriousness, to explain that in this 
case there was no danger. 

M. G. Krein responded to his 
hostile surroundings in the only way 
open to him, by deep research and 
hard work. He and many of his stu- 
dents were protected by virtue of his 
outstanding achievements. In retro- 
spect, it seems clear that he won this 
very difficult struggle. Firstly, he was 
able to devote all his life to math- 
ematics (teaching and research), the 
work he loved so much. Secondly, he 
was able to spend most of his life 
in Odessa, a town which he had al- 
ways regarded with love and affection 
(some of his friends thought that his 
life would have been much easier in 
Moscow or Leningrad). Thirdly, he 
was always the leader of a strong and 
dedicated group of colleagues and 
followers who loved and respected 
him. (This group existed almost on 
a private basis, holding many of its 
meetings in his house, or at the Scien- 
tists Club.) Fourthly, he had a great 
impact on the development of math- 
ematics and its applications through- 
out the world. Even though he was 
never allowed to travel abroad, his 
brilliant work knew no borders. 

This fight took a heavy toll on 
his health, and towards the end of 
his life he suffered from depression. 
This condition worsened after the 
tragic loss within one year of his 
wife, Rachel, and his only grand- 
son, Aleosh. M. G. Krein died in 
Odessa (USSR) where he is buried. 
He is survived by his daughter, Irma 
Krein (Kozdoba), and a greatgrand- 
son, Mark Kozdoba. 


Israel Gohberg 
Tel-Aviv University 
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Morris H. DeGroot 
1931-1989 

Morris DeGroot, University Profes- 
sor of Statistics and Industrial Ad- 
ministration at Carnegie-Mellon Uni- 
versity, died on November 2, 1989. 
He was the leading national figure in 
Bayesian statistics, and had a pro- 
found influence on the development 
of the discipline. 

Morrie worked in a wide variety 
of areas within Bayesian statistics, 
but is most identified with the area of 
rational decision-making under un- 
certainty. He was an originator, of- 
ten opening up entirely new avenues 
of research. He wrote three books, 
edited four volumes, and authored 
over one hundred papers. In addi- 
tion to fundamental work in statis- 
tics itself, these included works with 
economists and other social scientists 
in a wide variety of disciplines. From 
many such I have heard that Morrie 
was the best collaborator they ever 
had; his brilliance and personality 
made working with him a joy. 

Research was but one of the ways 
in which Morrie profoundly influ- 
enced statistics. His textbook Opti- 
mal Statistical Decisions is one of 
the great books in the field. Mor- 
rie worked extensively on editorial 
boards, his two most influential stints 
being his editorship of the Journal of 
the American Statistical Association 
from 1971 to 1978, and his role 
from 1984-1988 as founder and first 
Executive Editor of the highly ac- 
claimed journal Statistical Science. 
Morrie was also extremely active in 
professional societies and in govern- 
mental (National Institute of Health 
and National Research Council) ad- 
visory committees; his wisdom and 
guidance were sought by all. 

Morrie was born on June 8, 1931 
in Scranton, Pennsylvania. He grad- 
uated from Roosevelt University in 
1952 with a B.S. in mathematics, 
and received a Ph.D. in statistics 
from the University of Chicago in 
1958. He spent his academic career 
at Carnegie-Mellon University, serv- 
ing as founding Head of the Depart- 
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ment of Statistics in 1966. In 1984 
he was named University Professor. 
Morrie's brilliance and creativity 
existed in concert with exceptional 
warmth and good humor. He not 
only led scientifically, but was the 
source of personal inspiration for 
many. His work and his personality 
will remain inextricably woven into 
the fabric of statistics. 
James Berger 
Purdue University 


1990 Wolf Prizes 
The 1990 Wolf Foundation Prize 
in mathematics wil be shared by 
Ennio De Giorgi and Ilya Piatetski- 
Shapiro. The $100,000 prize will be 
presented to the winners in May 
1990 by President Chaim Herzog at 
the Knesset (Parliament) in Israel. 


Ennio De Giorgi 
Professor De Giorgi was cited 
for his “innovating ideas and funda- 
mental achievements in partial dif- 
ferential equations and calculus of 
variations." Professor De Giorgi was 
born in Italy in 1928 and received 
his degree in mathematics from the 
University of Rome in 1950. Since 
1959 he has been Professor of Alge- 
braic and Infinitesimal Mathematical 
Analysis at the Scuola Normale Su- 
periore di Pisa. 
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Professor De Giorgi’s work is 


among the most important and cre- 
ative accomplishments in the theory 
of partial differential equations and 
the calculus of variations. At the time 


he began his studies, mathematicians 
were unable to handle anything be- 
yond second-order nonlinear elliptic 
equations in two variables. His first 
major breakthrough came in 1957, 
when he proved that measurable co- 
efficients were Holder continuous. 
Perhaps his greatest contribution was 
his 1960 regularity theory for min- 
imal hypersurfaces. These arise as 
surfaces of smallest area spanning a 
given boundary. The proof required 
Professor De Giorgi to develop his 
own version of what we now call ge- 
ometric measure theory, along with 
a related key compactness theorem. 
He was then able to conclude that 
a minimal hypersurface is analytic 
outside a closed subset of codimen- 
sion at least two. Since then, he and 
his school have settled many of the 
outstanding problems in this area. 


eee 
Ilya Piatetski-Shapiro 
Professor Piatetski-Shapiro was 
cited for his “fundamental contri- 
butions to the fields of homogeneous 
complex domains, discrete groups, 
Tepresentation theory and automor- 
phic forms." Born in the U.S.S.R. 
in 1929, Professor Piatets i-Shapir 
artawal| 
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with their home institutions and the 
countries in which they will study. 
Apparna Bhattacharya, Univer- 
sity of California at Davis, West Ger- 
many; Lynn Fryberger, St. Olaf Col- 
lege, Hungary; Laura Green, Clemson 
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of the Mathematical Society 

of Japan Awarded 
The Autumn Prize of the Mathemat- 
ical Society of Japan in 1989 was 
awarded to Shinzo Watanabe, Pro- 
fessor of Kyoto University, for his 
outstanding contribution to Stochas- 
tic Analysis. 


1990 URI Awards Announced 
The Department of Defense (DOD) 
has announced the 1990 awards in its 
University Research Initiative (URI) 
Program. The Air Force Office of 
Scientific Research (AFOSR) and the 
Defense Advanced Research Projects 
Agency (DARPA) were the two DOD 
agencies that made URI awards in 
the mathematical sciences. 

The URI program was begun in 
1986 as a way to enable universities 
to strengthen their ability to conduct 
basic research in areas important to 
national defense. One purpose of the 
URI program is to stimulate inter- 
disciplinary, collaborative research, 
so the URI grants typically pro- 
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in these activities should contact the 
URI principal investigators directly. 
The Directorate for Mathemati- 
cal Sciences at AFOSR made five, 
three-year URI awards, out of a to- 
tal of forty proposals submitted. The 
names of the principal investigators, 
their affiliations, the titles of their 
projects, and the sizes of the grants 
are listed below. The amounts stated 
will be given each year for three 
years. : 
H. Tuomas BANKS; University of 
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C. NEWELL; University of Arizona; 
Nonlinear optics and turbulence; 
$500,000. RoBERT V. Konn; New 
York University; Center for analysis 
of heterogeneous and nonlinear data; 
$500,000. Davip Kuck; University 
of Illinois, Urbana-Champaign; An 
integrated environment for the devel- 
opment of scientific and engineering 
applications; $600,000. P. S. KrisH- 
NAPRASAD; University of Maryland; 
Control of complex multibody space- 
craft; $400,000. 

In an effort to distribute DOD re- 
search and development funds more 
broadly, Congress instructed the 
DOD to use part of the URI funds 
to make grants to schools whose total 
R&D funds from DOD fall below $4 
million. In fiscal year 1989, AFOSR's 
mathematics directorate made nine 
such awards (see Notices, October 
1989, page 1004). This year, the Ap- 
plied and Computational Mathemat- 
ics Program at DARPA made five 
such awards in the area of wavelet 
theory and its applications. Each year 
for the three years, a total of $1.25 
million will go to support six grants. 

The names of the DARPA/URI 
principal investigators and their in- 
stitution, are: CHING-CHUNG Li, Uni- 
versity of Pittsburgh; WOLODYMYR 
R. MADYCH, University of Connecti- 
cut; REESE T. Prosser, Dartmouth 
College; Guibo L. Weiss, Washing- 
ton University; GRANT V. WELLAND, 
University of Missouri at St. Louis; 
and R. O. WELLS, JR., Rice Univer- 
sity. 


Instrumentation Awards 

Announced 
The National Science Foundation 
(NSF) has announced awards in its 
Undergraduate Instrumentation and 
Laboratory Improvement (ILI) pro- 
gram. The awards were made to com- 
munity colleges, four-year colleges, 
and doctoral universities across the 
nation. 

The proposals are evaluated and 
funded collaboratively by the NSF's 
Division of Undergraduate Science, 
Engineering, and Mathematics Edu- 
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cation and by the NSF's research 
directorates. The awards encompass 
a wide range of science and engineer- 
ing disciplines. 

Below are listed the principal in- 
vestigators and their institutions for 
the awards in the mathematical sci- 
ences. The list includes awards made 
fiscal 1989 and some from fiscal 
1990. 

B. BRADEN, Northern Kentucky 
University; J. W. BURGMEIER, Uni- 
versity of Vermont; J. CALLAHAN, 
Smith College; W. D. CURTIS, Kansas 
State University; R. L. DEVANEY, 
Boston University; E. L. DUBINSKY, 
Purdue University; J. A. FEROE, Vas- 
sar College; ULF GRENANDER, Brown 
University; M. Horr, University of 

Michigan, Dearborn; A. L. HUDSON, 
Armstrong State College; J. F. Hur- 
LEY, University of Connecticut, 
Storrs; M. B. JACKSON, Earlham Col- 
lege; D. J. JoHN, Wake Forest Univer- 
sity; P. T. JubsoN, Trinity Univer- 
sity; W. J. KAMMERER, Georgia In- 
stitute of Technology; W. H. KRAUS, 
Wittenberg University, D. R. 
LATORRE, Clemson University; D. 

LovELOCK, University of Arizona, 

Tucson; J. C. MATHEWS, Iowa State 

University of Science and Technol- 

ogy; L. D. MEEKER, University of 

New Hampshire; J. R. MICHEL, Mari- 

etta Collge; L. C. Moore, Duke Uni- 

versity; D. B. O'SHEA, Mount Holyoke 

College; H. C. PINKHAM, Columbia 

University; G. E. RuBIN, Marshall 
University Foundation, Inc; B. 
TRAvis, University of Texas at San 
Antonio; A. J. SCHAEFFER, Eastern 
Illinois University; D. H. SCHULTZ, 
University of Wisconsin, Milwau- 
kee; D. D. SCHWARTZ, Ithaca Col- 
lege; T. S. SHORES, University of 
Nebraska, Lincoln; A. H. SHUCHAT, 
Wellesley College; D. C. SLOUGHTER, 
Furman University; D. B. SMALL, 
Colby College; J. R. SMART, Uni- 
versity of Wisconsin, Madison; P. N. 
SOMERVILLE, University of Central 
Florida; K. D. STROYAN, University 
of Iowa; D. P. SUMNER, University 
of South Carolina at Columbia; G. J. 
Witt, Glendale Community College; 


J. E. WHITE, Kenyon College; B. J. 
WINKEL, Rose-Hulman Institute of 
Technology; W. ZIMMERMAN, Uni- 
versity of the Pacific. 

The deadline for the next ILI 
competition will probably be in mid- 
November, 1990. Gerald Chachere 
of the Division of Mathematical Sci- 
ences handles proposals from Ph.D.- 
granting institutions; he can be 
reached at 202-357-3453 or via elec- 
tronic mail, gchachere@nsf.gov (In- 
ternet) or gchachere@nsf (Bitnet). 
Spud Bradley, program director for 
calculus curriculum development in 
the Division of Undergraduate Sci- 
ence, Engineering, and Mathematics 
Education, handles proposals for all 
other institutions; he can be reached 
at 202-357-7051 or via electronic 
mail, sbradley@nsf.gov (Internet) or 
sbradley(gnsf (Bitnet). The street ad- 
dress is National Science Founda- 
tion, 1800 G Street, NW, Washing- 
ton, DC 20550. 


MAA Prizes Presented 
in Louisville 
The Mathematical Association of 
America (MAA) presented a number 
of prizes during the Joint Mathemat- 
ics Meetings in Louisville, Kentucky 
in January. 

The Award for Distinguished Ser- 
vice, consisting of $4000 and a cer- 
tificate, is made for outstanding ser- 
vice to mathematics through activ- 
ities that significantly influence the 
field of mathematics or mathemat- 
lcs education on a national scale. 
The Chauvenet Prize of $500 and 
a certificate recognizes a notewor- 
thy mathematics paper which would 
make interesting and profitable read- 
ing for all MAA members. 

LEON HENKIN of the University 
of California at Berkeley received 
the 1990 Award for Distinguished 
Service. A former president of the 
Association for Symbolic Logic, Pro- 
fessor Henkin has an outstanding 
record of scholarly work in his field 
of logic and the foundations of math- 
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The report is not intended to de- 
tail the specifics of an ideal curricu- 
lum, but rather to lay out goals and 
principles as the groundwork for the 
formulation of new curricula. Stating 
that “Foundations for an improved 
mathematics curriculum must rest 
on analysis of the nature of math- 
ematics and the goals of mathemat- 
ics education,” the report describes 
some aspects of the nature of the 
subject, as well as principles of ed- 
ucation, that must guide curricular 
reform. Illustrated with pictures and 
enlivened with a number of examples 
of mathematical problems, the report 
is required reading for those with a 
stake in improving mathematics ed- 
ucation. 

Copies of the “Wellspring” report 
are available free of charge by calling 
the MSEB office at 202-334-3294, or 
writing to them at 818 Connecticut 
Avenue, NW, Suite 500, Washington, 
DC 20006. 

“Reshaping School Mathematics” 
is available from National Academy 
Press for $7.95. There is a 15% dis- 
count for 5-24 copies and a 25% 
discount for 25-499 copies. All or- 
ders must be prepaid, and there is 
a $2.00 fee for shipping and han- 
dling. To order by phone using a 
credit card, call toll-free, 1-800-624- 
6242, Monday through Friday, 8:30- 
5 (ET). The mailing address is Na- 
tional Academy Press, 2101 Consti- 
tution Avenue, NW, Washington, DC 
20418. 


NSF’s Fiscal 1990 Budget 
Due to budgetary pressures, the Na- 
tional Science Foundation (NSF) has 
foregone plans for a new round 
of Science and Technology Centers 
for the current fiscal year. And, 
because of a Gramm-Rudman se- 
quester and other across-the-board 
reductions that affected a number 
of government agencies, all incre- 
ments planned for continuing NSF 
grants and cooperative agreements 
will be reduced by 296. The steps 
were taken as the NSF formulated 
its spending plan after receiving its 
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fiscal year 1990 budget appropriation 
from Congress in December. 

Compared to other areas in the 
NSF's Mathematical and Physical 
Sciences directorate, the Division of. 
Mathematical Sciences (DMS) fared 
well, with a 596 increase; overall, the 
directorate received an increase of 
about 396. The 1296 increase for the 
directorate for Computer and Infor- 
mation Science and Engineering will 
be used primarily for the NSF super- 
computing centers and networking. 
Overall, NSF's research activities re- 
ceived only a 696 increase over the 
fiscal 1989 level, a far cry from the 
original requested increase of about 
1496. 

Funds originally intended for the 
Science and Technology Centers will 
be used to ease tight funding in 
certain research divisions and also 
to allow for an increase of around 
1196 for the existing Centers which 
were funded last year. The current 
batch of Centers proposals are to be 
evaluated this Spring and funded out 
of the fiscal 1991 budget. 

The 296 reduction will take a bite 
out of the yearly increments the NSF 
makes on continuing grants to off- 
set inflation, which was around 496 
last year. Within the DMS, all bud- 
get categories on such grants will 
be scaled back by 296, but grantees 
will be encouraged, to the extent 
that they can, to restore the orig- 
inal amounts intended for student 
support. However, the Division will 
not decrease its total allocation for 
support of graduate students. Certain 
NSF programs, such as the graduate 
fellowships, will be protected from 
the 296 reduction. 

In a notice to colleges, universi- 
ties, and other organizations, NSF 
Director Erich Bloch stated that the 
Foundation believes the 296 scaleback 
of increments on continuing grants 
*is the fairest way to ensure that the 
effect of the across-the-board [NSF 
budget] reductions is shared equi- 
tably among new and prior grantees. 
The budget amounts freed up will 
remain with the programs, divisions, 
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and directorates that funded the orig- 
inal awards and will be used to 
ease the disproportionate impact on 
new and renewal proposals in those 
fields." 

Congress again boosted the bud- 
get of Science and Engineering Edu- 
cation (SEE) above the level the NSF 
had requested, providing a 1996 in- 
crease. Within the SEE directorate, 
funding for the calculus curriculum 
development program will remain 
level. However, a significant portion 
of the DMS increase for fiscal 1990 
will go toward funding new calculus 
curriculum development projects, in- 
creasing the total funding for this ac- 
tivity by 25-35%. This year, the NSF 
will also begin supporting curricu- 
lum development projects in other 
undergraduate courses (see Notices, 
February 1990, page 145). 

In addition, the appropriations 
legislation for the NSF’s fiscal 1990 
budget reinstates the salary cap in- 
stituted last year. This rule stipulates 
that no individual may receive salary 
reimbursement on any NSF grant at 
a rate that exceeds the equivalent of 
$95,000 per year. 


Bush Names Science Council 

In mid-February, President Bush 
named the members of the Presi- 
dent’s Council of Advisers on Science 
and Technology. The appointment of 
the Council represents a change from 
the Reagan Administration, which re- 
lied only on the Science Adviser and 
the Office of Science and Technol- 
ogy Policy. D. Allan Bromley, the 
President’s Science Adviser, chairs 
the Council. The other members are: 
Norman E. Borlaug, Texas A&M 
University; Solomon J. Buchsbaum, 
AT&T Bell Laboratories; Charles L. 
Drake, Dartmouth College; Ralph E. 
Gomory, Sloan Foundation; Berna- 
dine Healy, Research Institute of the 
Cleveland Clinic; Peter W. Likens, 
Lehigh University; Thomas E. Love- 
joy, the Smithsonian Institution; Wal- 
ter E. Massey, University of Chicago; 
John P. McTague, Ford Motor Com- 
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kins University Medical School; 
David Packard, Hewlett-Packard 
Company; Harold T. Shapiro, 
Princeton University. 


News from the 
Mathematical Sciences 
Research Institute 
Berkeley, California 
The Mathematical Sciences Research 
Institute (MSRI) Board of Trustees 
has voted to appoint Robert Osser- 
man of Stanford University to a three 
year term as MSRI's Deputy Direc- 
tor, beginning September 1, 1990. 
He will succeed Emery Thomas, the 
present Deputy Director, who has 

held the post since April, 1987. 


Events of 1989-1990 
At the halfway point in the aca- 
demic year a great deal of activity 
has already taken place in our two 
main programs — Logic and Alge- 
braic Topology and its Applications. 
In Octber MSRI held a workshop 
on Set Theory and the Continuum 
(organized by H. Woodin), while in 
November two workshops took place: 
Homotopy Theory (organized by G. 
Carlsson) and one on Logic Related 
to Computer Science and Program- 
ming Language Theory (organized 
by Y. Moschovakis). Two events oc- 
curred in January, 1990: The Pacific 
Geometry Seminar met at MSRI Jan- 
uary 13-14, while during the week of 
January 22-26 there was a workshop 
on Applications of Algebraic Topol- 
ogy to Geometry and Analysis (orga- 
nized by R. Cohen and J. Jones). The 
period March 19-April 20 is a spe- 
cial month devoted to Number The- 
ory and Algorithms, organized by H. 
Lenstra, with a workshop (with the 
same title) the week of March 26- 
ae ae (14-18), MSRI will host 
workshop on K-Theory (organized 
by W. C. Hsiang and J. jas The 
final event of the year is a workshop 
on Model Theory, organized by E. 


__ pany; Daniel Nathans, Johns Her: pbieasharskisdunedyi%ol00, Haridwar 
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Future Events | 
Future programs, 


Presently ; | se 
are as follows: zs T p Hr 


1990-1991: Partial Differentia] m th 
tions and Continuum Mech ly gne 
resentations of Finite Grece y fou 
half), Strings in Mathemarr A 
Physics (second half), Sal and W 
1991-1992: Statistics, Lie Groy, Uni 
Ergodic Theory, Mathematical a elvin 
ogy (Summer 1992). vade j^ 


1992-1993: Algebraic Geom | man 2 
. etry. S. 
bolic Dynamics (first half), Te Hanlo! 


dence and Diophantine Proti T 
(second half). | ae 

MSRI welcomes suggestions n a 
proposals for future programs, | potior 


Applications are currently invite concen 
for 1991-1992. MSRI will ofer ps logy 
doctoral fellowships and senior met /ions, c 
berships; the deadline for applying! Jack H 
November 30, 1990. In addition t Mallet- 
program of research professonshi the effe 
will be repeated; this has the eat) amics 
deadline of October 1, 1990. C positor 
didates are welcome in all arts View ta 
the mathematical sciences 4s weli given o 
in the main programs. Watch j Brock 
detailed announcements in an afl Mes Ar 
tisement in the AMS Notices ali S J 
a widely distributed poster. — . | a 

The MSRI Scientific ANN T Ac 
Council recently appointed ne a) l 
lowing research professors hi Gi al 
1991: Robert Friedman, Jerome l 
stein, Corinne Manogu® ‘bet [m Mental 
viato, Robert Robson, i 
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gn H lectures to be given 
Es pasos (rent © thematicians. The 
RU: y four seni rogram is on Algebra 
Amd pe held July 2-27 at the 
f a of Michigan, D 
w Ue Hochster is the coordinator, 
P Eos are Craig Huneke, Hy- 
T pass, Charles Curtis and Philip 
Yr Hanlon. : 
mw The 1989-1990 academic year pro- 
ble) gam at the IMA is Dynamical Sys- 
| ems and their Applications. The 
ls al arly spring (March 19-April 13) 
| prion of the program is a period of 
invite concentration on Mathematical Phys- 
T)6Nology and Differential-Delay Equa- 
ret /\ions, organized by Michael Mackey, 
yiii Jack Hale, Nancy Kopell, and John 
on, Mallet-Paret. The central theme is 
ot the effects of delays in biological dy- 
a mmis. Following introductory ex- 
. C& pository talks by the organizers, over- 
res view talks of 2-3 hours each will be 
yd^ en on the weekly topics by William 
i nd Doyne Farmer (Time Se- 
LAU] KS Analysis : 
ai? is; leficy eee ee 
| Taub (Genesis of La : cem Boer 
dvi ive Activity in m ies cale Collec- 
he Pets) Weand gner Order Neural 
r I ftue] (Single vs Heiden and John 
euron Models and 


ree Small Neu 
pa P "Taser i Networks): and Scott 


189 fia Biology. 5 Murray (Develop- 
afi mation a y: amics of Pattern 
s Based rphogenesis). 
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j 16-20, 
shp Peter Op are Ken Meyer 
f" this Workshop ane main purpose 

: to introd 
io enne 3 oduce re- 
j abilities es Systems to the 
Omated algebraic 
ICSYMA, MAPLE 
pu Several se- 
ü Ures and research 
€ participants 


about how specific algebraic proces- 
sors work and how researchers have 
used these systems. Each participant 
will be given a computer account on 
one of the IMA's workstations with 
easy access to six computer algebra 
systems. 

From mid-April to mid-June 1990 
there will be a period of concentra- 
tion on Fluid Flow and Convection 
Dynamics, organized by George F. 
Carnevale, Ciprian Foias, Raymond 
Pierrehumbert, Roger Temam, and 
David Yuen. Workshops during this 
period are Dynamical Theories of 
Turbulence in Fluid Flows (May 29- 
June 2, 1990); Nonlinear Phenom- 
ena in Atmospheric and Oceanic Sci- 
ences (June 4-8, 1990); and Chaotic 
Processes in the Geological Sciences 
(June 11-15, 1990). The last two are 
sponsored jointly with the Minnesota 
Supercomputer Institute. 

The IMA will run two summer 
programs in 1990. The first of these 
is Radar and Sonar (June 18-29), or- 
ganized by Alberto Grunbaum, Mar- 
vin Bernfeld, Richard E. Blahut and 
Richard Tolimieri. The first week 
wil be run as a summer school with 
minicourses by Richard E. Blahut, 
Willard Miller, Jr., and C. H. Wilcox. 
During the second week scientists 
(from industry, universities and gov- 
ernment agencies) who are working 
on Radar or Sonar will present re- 
search problems. 

The other 1990 summer program 
is New Directions in Time Series 
Analysis (July 2-27), organized by 
Emanuel Parzen, David Brillinger, 
Murray Rosenblatt, Murad Taqqu, 
John Geweke and Peter E. Caines. 
The weekly topics are Non-Linear 
Models, Self-Similar Processes & 
Long Range Dependence, Interac- 
tions of Time Series & Statistics, 
and Time Series Research Common 
to Engineers & Economists. _ 

For more details concerning the 
two summer programs, see the ad- 
vertisements in the January 1990 No- 


tices. 


News from the 
Mathematical Sciences Institute 
Cornell University 
The second of two summer work- 
shops at the Mathematical Sciences 
Institute (MSI) will be Function Es- 
timation and Statistical Applications, 
June 14-16, 1990. Organized by 
David Ruppert, Operations Research 
and Industrial Engineering, Cornell 
University and J. S. Marron, Uni- 
versity of North Carolina, Chapel 
Hill, this workshop will focus on us- 
ing data to estimate unknown func- 
tions. Much of statistics concerns 
the estimation of functions, such as 
conditional expectations (regression 
functions), probability densities, and 
hazard functions. In classical statis- 
tics, these functions are generally as- 
sumed to be known a priori, except 
for a finite number of real valued pa- 
rameters which are estimated. Such 
assumptions are often unrealistic and 
can cause features of the data to be 
obscured because they do not exist 

in the assumed model. 

This workshop is on modern sta- 
tistical methods not relying on para- 
metric assumptions. Nonparametric 
estimation of functions is based on 
locally averaging, for example, 
through splines, kernels, or estima- 
tion of coefficients in a series ex- 
pansion. The degree of smoothing 
or local averaging is controlled by 
a “smoothing parameter.” Although 
many nonparametric estimation meth- 
ods for functions have been known 
for several decades and some, such 
as the histogram for much longer, 
the difficult problem of choosing the 
smoothing parameter has been ad- 
dressed only recently. There now ex- 
ist a variety of methods for data- 
based selection of a smoothing pa- 
rameter, rather precise asymptotic 
descriptions of their behavior, and 
bounds on the convergence rate of 
any estimator of the optimal smooth- 
ing parameter. This is still an area 
of intense research activity, and the 
speakers at this workshop include 
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leaders in this field: N. Altman, R. J. 
Carroll, D. Cline, D. Cox, R. Eubank, 
P. Hall, I. Johnstone, R. Liu, J. S. 
Marron, D. Nychka, J. Rice, D. Scott, 
P. Speckman, and M. Wells. 

Function estimation has close ties 
with other areas of mathematics in- 
cluding numerical, functional, and 
Fourier analyis and probabilistic limit 
theory. 

This workshop will be held at Cor- 
nell University. For more informa- 
tion about the scientific content, con- 
tact David Ruppert, School of Op- 
erations Research and Industrial En- 
gineering, Cornell University, 343A 
Upson Hall, Ithaca, NY 14853, 607- 
255-9136. davidr(gorie.cornell.edu. 

To register for the workshop, 
contact Valerie Styles, Mathematical 
Sciences Institute, Cornell Univer- 
sity, 201 Caldwell Hall, Ithaca, NY 

14853-2602, 607-255-7740. 

MSI is sponsoring a major sym- 
posium on *Modern Perspectives of 
Mathematics: Mathematics as a Con- 
sumer Good, Mathematics in Acade- 
mia," March 29-31, 1990, at Cornell 

University. See this column in the 


sor Small at the address below. 


at San Diego 
La Jolla, CA 92093 


Acquisition Editor 


Lance W. Small is serving as Acquisition Editor for the 
Society. He is available to assist potential authors in de- 
veloping projects and referring book manuscripts to the 
appropriate editorial committee for final acceptance. 
Authors with manuscripts or publication proposals of 
various types including lecture notes, surveys, advanced 
research monographs, graduate level textbooks or books 
of general mathematical interest should contact Profes- 


Professor Lance W. Small 
Department of Mathematics 
University of California 


LWSMALL(2UCSD.EDU 


CC-0. In Public Domain. 


News and quon Gus eefhantse cargo 


November 1989 Notices for a full 
description. Registration packets are 
now available. Contact conference 
secretary Diana Drake at the MSI 
address listed above, phone number 
607-255-7152. 


The Fermat Prize for 

Research in Mathematics 
The Fermat Prize will reward the 
research of mathematicians working 
in the areas in which the contribu- 
tions of Pierre de Fermat have been 
significant: principles of variational 
theory, the foundations of the calcu- 
lus of probabilities and of analytic 
geometry, and number theory. The 
list, however, is not restrictive; the 
spirit of the prize is rather to re- 
ward the results of research that is 
accessible to the greatest number of 
professional mathematicians. 

The amount of 100,000 FF (U.S. 
$17,500) has been designated by 
MATRA-Espace for the Fermat Prize, 
which will be awarded every other 
year in Toulouse. The second award 
will take place in the spring of 1991. 
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Erratum 
Postdoctoral Positions 


Research or Research /Teaching 


In the December | 


ch I 
Recher | 
Ce des pa, 
Universi N 
te de Nay 
dex, France | 


989 Notices, p Disi 


1454, it was reported that Mem Resear 
State University had 21 postdocig: Divisi 
research or research/teaching px (DMS) 
tions available. The actual nunktalion 


of positions available is 2. 


Errata to 1989 Index 


The following are 
for the 1989 Index 
appeared on page 
cember issue. 


Providence, RI 02940 
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Changes in tax laws have made it less profit "e 
sometimes even unprofitable for commercial p iod Ceome 
to keep books in print. As a result, some ee soci Russ 
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series as 8 ser inb] late 
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available books for reprinting. Suggestions l hai 
be included should be sent to: E 
TR 

Mary Lane . y 

Director of Publication , p 

American Mathematical Societ eg 

P.O. Box 6248 ing 
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e. | 
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| 
4 | Proposals for the NSF's 
x ye! Division of Mathematical Sciences 
emi Research proposals submitted to the 


octo, Division. of Mathematical Sciences 
g pi (DMS) of the National Science Foun- 
nunkrsdation should be submitted six to 
hine months prior to the expected 
[sat date, to ensure timely notifi- 
cation of outcome. The DMS will 
enr? accept such proposals at any time of 
, wi, te year. The program officers in the 
he } DMS are listed below: 


Algebra and Number Theory 
| Ann Boyle 202-357-3695 
| Jonathan Lubin 

— ‘nplied Mathematics 


“Alfonso Castro 202-357-3686 


ted Howes 

| id Analysis 

|A n Ry 
ct! cH 202-357-3455 
in ef Th 3 Ee 
w pletri Analysis 02-357-3691 
10 1 tern i. 202-357-3451 
m n Herbst 
ii De Pr jects 202-357-3697 
ity! bora 

js! Cerald c, cKhart : 

aS Chachere 202-357-3453 


h 202-357-3457 


0 
Ning là qe cens may be con- 
hi divida ‘onic mail. To form 
Stn Tess, take the first 
or Interna? eNd append 
B met or @nsf for 


Funding Information 


BITNET. For example, to contact 
Ann Boyle via Internet, use the ad- 
dress aboyle(gnsf.gov. 

The street address for the DMS is 
National Science Foundation, Room 
339, 1800 G Street, NW, Washing- 
ton, DC 20550. 


Access for Women, 
Minorities and the Disabled 
Career Access Opportunities in Sci- 
ence and Technology for Women, 
Minorities, and the Disabled is a pro- 
gram of the National Science Foun- 
dation (NSF) which seeks to enhance 
opportunities for those groups that 
have historically been underrepre- 
sented in science and engineering. 
The program supports two kinds of 

activities. 

Comprehensive Regional Centers 
for Minorities involve a systemic ap- 
proach to increasing the minority 
presence in science and engineering. 
The projects are focused in regions of 
high minority population and are de- 
veloped through partnerships among 
colleges and universities, school sys- 
tems, state and local governments, 
business and industry, etc. The Cen- 
ters are comprehensive in their cov- 
erage of science, mathematics, and 
engineering; in addressing all educa- 
tional levels from elementary through 
graduate; and in emphasizing inter- 
action among cooperating Organiza- 
tions. 

Specific activities within the cen- 
ters might include teacher work- 
shops, faculty seminars, enrichment 
experiences for students at all lev- 


for the Mathematical Sciences 


els, materials development, confer- 
ences for parents and other interested 
members of the public, and regional 
networks. Because of the complex- 
ity and coordination invlolved in the 
Centers, a blend of development and 
implementation activities is quite ap- 
propriate for these projects. The Cen- 
ters are intended to be long term 
efforts and should at the outset have 
significant contributions from non- 
NSF sources. 

Model Undergraduate Projects for 
Women, Minorities, and the Disabled 
seek to encourage colleges, universi- 
ties, and other organizations to de- 
sign and create highly focused ac- 
tivities at the undergraduate level. 
With an emphasis on testing new 
ideas (rather than replicating proven 
programs), the projects design learn- 
ing experiences in science and math- 
ematics that will encourage entry 
or improve retention for underrep- 
resented groups. In addition, this 
program supports regional workshops 
and national conferences. 

The deadline for proposals for 
both activities is April 2, 1990. For 
more information, contact Theodore 
Reid, Program Director, Career Ac- 
cess Opportunities in Science and 
Technology for Women, Minorities, 
and the Disabled, Office of Under- 
graduate Science, Engineering, and 
Mathematics Education, Room 639, 
National Science Foundation, 1800 G 
Street, NW, Washington, DC 20550; 
telephone 202-357-7051; electronic 
mail undergrad@note.nsf.gov (Inter- 
net) or undergrad@nsf (Bitnet). 
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For Your Information 


Bucharest Library 
The Society has received a letter from Dr. Ion Stoica, 
director of the Central University Library in Bucharest, 
Romania. In part, this letter says: 

“At the end of 1989, the Central University Library 
in Bucharest passed through the historic events which 
resulted in the overthrowing of the Ceausescu dictator- 
ship, suffering great losses in all categories of collections. 
Half a million volumes belonging to the most valuable 
collections were burnt by the fire caused by the terrorists. 

There were destroyed special collections of ines- 
timable value: manuscripts and correspondence signed 
by personalities of the universal culture, collections of 
unique photographs and documents, collections of mi- 

crofilms and microfiches, etc. There were also destroyed 
library microfiche producing devices, such as printing 
machines, copying machines, typewriters, computers, 
etc. The building of the Central Library, a monument of 
architecture in Bucharest, was gravely damaged." 

If you are interested in these problems or have 
information which could be of help to our Romanian 
colleagues, please contact the chairman of the AMS 
Committee on Service to Mathematians in Third World 
Countries: 

Professor Raymond Ayoub 
Department of Mathematics 
The Pennsylvania State University 
University Park, PA 16802 
email: RGAI(2PSUVM.BITNET, 
who will act as a coordinator of individual efforts in this 
matter. 


E —— 


1 


| One Po: 
| oficio f 
| 1990.7 
| games T 
which is 

Polish Mathematical Publications |o 
The Society received a letter from Professor gy) cepa 
Rolewicz of the Mathematics Institute of the m i. 
Academy of Sciences. Professor Rolewicz stated thai ant 
of January 1990, the Banach Center Publications a apte 


the following mathematical journals are published a: ton in t 


distributed by the Institute: peceptab 
| candidat 
Acta Arithmetica tons by 
Annales Polonici Mathematici Petit 
Applicationes Mathematicae (Zastosowania Matemay Section : 
Colloquium Mathematicum The Cou 
Dissertationes Mathematicae (Rozprawy Matemaiyts no 
Fundamenta Mathematicae, and 4 s 
Studia Mathematica. .andidat 
Professor Rolewicz wrote that he would app ig, ir. 
publication of this information to help support the Pus cor 
mathematical community. Scientific research therë hich ar 
met with difficult times as a result of Polish eo 


instability, he said. ; 
All inquiries concerning subscriptions, 
etc., should be sent to Professor Rolewicz à 


sale, e Two pi 
t the folo"Flection, 


Nard 
address: in 
Mathematical Institute Car : 
ul.Sniadeckich 8 m 
P. O. Box 137 hace 
PL-00-950 Warszawa qum 
Poland ic hy nat 
Telexes may be sent to Professor ROS TN 
number PL 816112. Hoy, 
| Des 
S 
le: it 
te, ass 
Qui 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


A 


|^ vice-President or Member-at-Large _ 
| of vice-president and member of the Council ex 
i of two years is to be filled in the election of 
| intends to nominate two candidates, whose 
| ay be expected to appear in the June issue of Notices, 
B T neduled to be mailed by the printer on 23 May. Nom- 
E E us 5 petition as described in the rules and procedures are 
ld E resins of member-at-large of the Council for a term 
Poly dile years are to be filled in the same election. The Coun- 
thay? diintends to nominate seven candidates, whose names may be 
ns at apected to appear in the June Notices. Nominations by peti- 
ed aion in the manner described in the rules and procedures are 
poeptable. The Council has stated its intent to have at least ten 
[ andidates and will bring the number up to ten if the nomina- 

| ions by petition do not do so. 

Petitions are presented to the Council, which, according to 
may) tion 2 of Article VII of the bylaws, makes the nominations. 
[T Council of 23 January 1979 stated the intent of the Coun- 
iyez p omineting all persons on whose behalf there were valid 
o umenstion to the Council, petitions in aid of a 
Pe of th : € position of vice-president or of member-at- 
© Council must have at least 50 valid signatures and 


ui 
e PO nust 
confi 3 : : 
9rm to several rules and operational considerations, 


ett bah 
| ch are described below. 
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| i The Counci 


TAN Editorial Boards Committee 


oll lection, ie Editorial Boards Committee will be filled by 


ards Co ‘Will be four continuing members of the Editorial 
Mmittee, Namely: 


inda Keen 
Carlos Kenig 


Barry Simon 

Ip, tw Members w; Daniel Zelinsky 

beat wi eee be elected in a preferential ballot. The 

Bons Sy be expectea Candidates for these two places. The 
to appear in the June issue of Notices. 


1% Y aare ) 
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Um MES be less tha © accepted. Should the final number of 
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ere win be se nating Committee will be filled by 
“ven continuing members of the Nom- 


1990 AMS Flections 


Nominations by Petition 


inating Committee, namely: 


Joan S. Birman 
James E. Humphreys 
Barbara Lee Keyfitz 
Victor Klee 


The new members will be elected in a preferential ballot. The 
President will name five candidates for these three places. The 
names may be expected to appear in the June issue of Notices. 
Nominations by petition, in the manner described in the rules 
and procedures, will be accepted. Should the final number of 
candidates be less than six, the President will bring it up to six. 

The name of a candidate for member of the Nominating 
Committee may be placed on the ballot by petition. The candi- 
date’s assent and petitions bearing at least 100 valid signatures 
are required for a name to be placed on the ballot. In addition, 
several other rules and operational considerations, described be- 
low, should be followed. 


Ray A. Kunze 
Alan D. Weinstein 
Robert F. Williams 


gp OO REA AA 
Rules and Procedures 


Use separate copies of the form for each candidate for vice-president, 
member-at-large, or member of the Nominating and Editorial Boards 
Committees. 

1. To be considered, petitions must be addressed to Robert M. 
Fossum, Secretary, P.O. Box 6248, Providence, Rhode Island 02940, 
and must arrive by 6 July 1990. 

2. The name of the candidate must be given as it appears in the 
Combined Membership List. If the name does not appear in the list, as 
in the case of a new member or by error, it must be as it appears in 
the mailing lists, for example on the mailing label of the Notices. If the 
name does not identify the candidate uniquely, append the member 
code, which may be obtained from the candidate's mailing label or the 
Providence office. 

3. The petition for a single candidate may consíst of several sheets 
each bearing the statement of the petition, including the name of the 
position, and signatures. The name of the candidate must be exactly 
the same on all sheets. 

4. On the next page is a sample form for petitions. Copies may be 
obtained from the Secretary; however, petitioners may make and use 
photocopies or reasonable facsimiles. 

5. A signature is valid when it is clearly that of the member whose 
name and address is given in the left-hand column. 

6. The signature may be in the style chosen by the signer. 
However, the printed name and address will be checked against the 
Combined Membership List and the mailing lists. No attempt will be 
made to match variants of names with the form of name in the CML. 
A name neither in the CML nor on the mailing lists is not that of a 
member. (Example: The name Robert M. Fossum is that of a member. 
The name R. Fossum appears not to be.) - 

7. When a petition meeting these various requirements appears, 
the Secretary will ask the candidate whether he is willing to have 
his name on the ballot. Petitioners can facilitate the procedure by 
accompanying the petitions with a signed statement from the candidate 


giving his consent. 
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NOMINATION PETITION FOR 1990 ELECTION é 


The undersigned members of the American Mathematical Society propose the name op | 


as a candidate for the position of (check one): | 
L] Vice-President | Pi 

O Member-at-Large of the Council | 
[] Member of the Nominating Committee | - 
[] Member of the Editorial Boards Committee | Ameri 
of the American Mathematical Society for a term beginning 1 January, 1991. | iu 
L190. 


Name and Address (printed or typed) Vmeetin 
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Signature 
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The eight-hundred-and-fifty-seventh meeting of the 
American Mathematical Society will be held at the 
| pennsylvania State University in University Park, Penn- 
| ylvania, on Saturday, April 7, and Sunday, April 8, 
| 1990. This meeting will be held in conjunction with a 
«meeting of the Association for Symbolic Logic (ASL). 


Invited Addresses 

Byinvitation of the Eastern Section Program Committee, 
there will be four invited addresses. The speakers, their 
ifiliations, the titles of their talks where available, and 
ihe scheduled times of presentation are: 

: TOME T. GrassEv, Indiana University, On colli- 
oness plasmas and the Vlasov-Maxwell equations, 11:00 
am. Sunday. 


| . 
[I GROVE, University of Maryland, College 
D cometry and topology of manifolds curved from 


| below, 1:30 p.m. Sunday 


| LOWE : : 

Wa Stony oA JONES, State University of New York 
folds, 11: ok, Rigidity for non-positively curved mani- 
[^5 100 a.m, Saturday. 


| SANG T 

Lngpop,,. ^N» Princeton University, Einstein metrics 
| SOraic manifol 
| Yolds, 1:30 p.m. Saturday. 
| 
| 


| » invitation of Special Sessions 

| M Sessions the same committee, there will be four 
| as and the E Selected twenty-minute papers. The 
t follows. ames and affiliations of the organizers, 


TUN ] a quantum groups, RANEE KATHRYN 
| wa ic sean State University. 
P uy 08y, DONALD M. Davis, Lehigh Uni- 


Ge, 
Univ Metric 
y Ve E to ^ 
im Pology, THOMAS FARRELL, Columbia 
lins C. Prog 


Tess : 3 i 
Gang TAN. on Einstein manifolds and related 


Mer 

tw i 

mil d Contributed Papers 
: ' ^at 


e i : : 
Der Sessions for contributed ten-minute 


* pa 
S 
will not be accommodated. $5 per person. 
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Registration 
The meeting registration desk will be located in the 
lobby of the Keller Conference Center. The registration 
fees are $30 for members of the AMS or ASL, $45 
for nonmembers, and $10 for students and unemployed 
mathematicians. 


Petition Table 
A petition table will be set up in the registration area. 
Additional information about petition tables can be 
found in a box in the Louisville meeting announcement é 
in the October 1989 issue of Notices. E 


Activities of Other Organizations 

The Pennsylvania Prognostic Testing Conference will 
be held on Friday, April 6, from 1:30 p.m. to 4:30 
p.m. BERT K. Warrs, Ohio State University, will discuss 
the Ohio Early Mathematics Placement Testing Program. | 
Jonn G. HARVEY, the University of Wisconsin, Madison, 3 
will briefly describe prognostic testing programs in the S 
United States and discuss the effects of calculators on 
mathematics testing. 

The ASL will have three invited one-hour addresses. 
The speakers are HARVEY M. FRIEDMAN, Ohio State 
University, Columbus; LEONARD LiPscHITZ, Purdue Uni- 
versity; and ATHANASIOS C. PHEIDAS, the University of 
Illinois at Urbana-Champaign. 

The ASL and the AMS will co-sponsor a symposium 
on Number theory and decidability to be moderated by 
BARRY Mazur, Harvard University, and STEPHEN G. 
Simpson, Pennsylvania State University. The panelists 
will be SERGE LANG, Yale University, ANGUS MACIN- 
TYRE, Oxford University, and Lou VAN DEN DRIES, the 


University of Illinois, Urbana. 


Social Event 
A wine and beer reception will be held Saturday evening, 
April 7, from 5:00 p.m. to 7:30 p.m. in the Fireside 
Lounge at the Nittany Lion Inn. The admission price is 
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Accommodations 
| ms has been reserved at each of the follow- 
| „pock of as The American Mathematical Society 
n pot sible for rate changes or accommodations 
€ 


| oed py notels/motels. 
fol 


h 
16802 
| 7 ity rk, P 
| phone 14-231-7500 
| single $58 Double $68 
| Hampton Inn 


1101 East College Avenue, 
University Park, PA 16802 
Telephone: 814-231-1 590 


Single $46 Double $50 


x 

/Sieraton/Days Inn 

240 South Street, 

University Park, PA 16802 
Telephone: 814-238-8454 


Single $53 Double $63 
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Food Service 
The Nittany Lion Inn, adjacent to the Keller Conference 
Center, has a full service restaurant offering breakfast, 
lunch, and dinner. Complete listings will be available at 
the meeting registration desk. 


Travel 

US Air/Allegheny Commuter Airlines serve the State 
College area through the University Park Airport located 
five miles from campus. Limousine or taxi service is 
available for all flights. For reservations and information 
on US Air/Allegheny Commuter, please call 814-238- 
8414 or 800-428-4253. By bus, Trailways and Greyhound 
Lines connections are available to and from State College. 
For Trailways information, please call 814-238-7362; for 
Greyhound information, please call 814-237-5865. If 
traveling by car, University Park is readily accessible 
from both ends of the state via Interstate 80 (1-80). 


Parking 
Parking is available on campus for a fee of $2 on Monday 
through Friday. There is no parking fee on Saturday. 
Parking permits will be available at the registration desk 
located in the Keller Conference Center. 


—— ——" 


All rol 


46 most fami] 
Ynamics. for 


contex 
Studies bifurc 


ppl, 
p ations are presented 


1980 Mathematics Subject Classifications: 58, 34 
ISBN 0-8218-2483-X, LC 89-18093 

ISSN 0065-9266 

188 pages (softcover), January 1990 

Individual member $13, List price $22, 
Institutional member $18 

To order, please specify MEMO/421NA 


UNFOLDINGS AND BIFURCATIONS OF QUASI-PERIODIC TORI 
H. W. Broer, B. Huitema, F. Takens, and B. L. J. Braaksma 
(Memoirs of the AMS, Number 421) 


.. Inthe theory of dynamical systems, the occurrence of equilibria and periodic motions, as well as their general 
Persistence and stability properties, are now fairly well understood. Researchers also have some systematic insight into the 
eofexterna] parameters. This book aims to mimic this classical theory in the case of quasi-periodic motions. These motions 
iar in the context- of the conservative dynamics of classical mechanics, 
nih example, quasi-periodic attractors play a role in the onset of turbulence. 
ts, em à first part of the book, the authors present a general treatment o 
"«. P Oying notions such as integrability and transversality. 
Together nu ations when the hyperbolicity is mildly violated. Reade 
T of cases fo quasi-periodicity and the resulting impro 


but they also occur with dissipative 


f the use of external parameters in various 
The second part, dealing only with dissipative cases, 
rs will appreciate the way the book systematically ties 
vement of accuracy. In addition, a number of new 


rices subject to change. Shipment will be made by 
a For a delivery add, 1st book $5, each additional 
book $3, maximum $100. Prepayment required. Order from 
American Mathematical Society, P.O. Box 1571, Annex 
Station, Providence, RI 02901-1571, or call toll free 800-321- 
4AMS (321-4267) in the U. S. and Canada to charge with 


VISA or MasterCard. 
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Program of the Sessions 


The time limit for each contributed paper in the sessions is ten 
session to session and within sessions. To maintain the sched 
Abstracts of papers presented in the sessions at this meeting will be foun 
presented to the American Mathematical Society, ordered accor 


below. 


For papers with more than one author, an asterisk follows the n 
meeting. 


Saturday, April 7 


Special Session on Classical 
and Quantum Groups, | 


9:00 a.m. Sequences of divided powers in coalgebras and Hopf 
(1) algebras. 
Earl J. Taft, Rutgers University, New Brunswick 
(857-16-13) 
9:30 a.m. Quantum GL (n) and q-Schur algebras. 
(2) Richard Dipper, University of Oklahoma (857-20-07) 
10:00 a.m. Integral and modular representations of q-Schur 
(8) algebras. Preliminary report. 
Jie Du and Leonard Scott*, University of Virginia 
(857-20-65) 
10:30 a.m. Symbols and modular forms. 
(4) Alvany Rocha* and Carlos J. Moreno, Graduate 
School and University Center, City University of New 
York (857-17-53) 


Special Session on Algebraic Topology, ! 


9:00 a.m.-10:50 a.m. 


9:00 a.m. Chern character for proper Y-manifolds. 
(5) Hitoshi Moriyoshi, Pennsylvania State University, 
University Park (857-55-55) 
9:30 a.m. Noncompact hyperbolic 3-orbifolds of small volume. 
(6) Colin Adams, Williams College (857-57-30) 
10:00 a.m. Geometry of the space of knots. Preliminary report. 
(7) Jean-Luc Brylinski, Pennsylvania State University, 
University Park (857-57-17) 
10:30 a.m. Adams operations in Hochschild and cyclic homology 


(8) and applications to the topology of free loop spaces. 
Preliminary report. 


State University, Columbus (857-55-71) 


RENE NEU a 


9:00 a.m.-10:50 a.m. Room 501, Keller Conference 
Center 


Room 507, Keller Conference 
Center 


Dan Burghelea*, Z. Fiedorowicz and W. Gajda, Ohio 


ding to the num 


minutes. In the special sessions, the time limit varies fro 
ule, time limits will be strictly enforced. m 


d in the April 1990 issue of Abstracts of Papers 


bers in parentheses following the listings 


ame of the author who plans to present the paper at the 


Special Session on Recent Progress on 
Einstein Manifolds and Related Topics, | 


9:00 a.m.-10:50 a.m. 


9:00 a.m. Compactness for families of constant mean curvature 


(9) 


9:30 a.m. 
(10) 


10:00 a.m. 
(11) 


10:30 a.m. 
(12) 


pecial Session on Geometric Topology: 


ag a a 
. Special Session on Geometrio ^ 


f 
ere | 
9:30 a.m.-10:50 a.m. Room 502, Keller Eun 
imina | 
9:30a.m. An extension of simple-homotopy theory. P | 
13) report. K 
3 Sven C. Ferry, State University of New YO" 
Binghamton (857-55-44) S f 
10:00 a.m. Local properties of decomposition Ta univers" | 
(14) Steve Armentrout, Pennsylvania i 
University Park (857-57-14) y ot 
10:30 a.m. The relationship between the bounded y | 
(15) and Whitehead groups. university 
Douglas R. Anderson, Syracus? 
(857-57-19) 
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surfaces. Preliminary report. 


(857-53-16) 

Which 2-tensors can be Ricci tensors? (The 
rotationally symmetric case). 

Jianguo Cao, Institute for Advanced Study 
(857-53-45) 

A construction of scalar-flat Kahler surfaces. — 
Claude LeBrun, Institute for Advanced Study and 
State University of New York, Stony Brook 
(857-53-47) 


The characterized standard sphere by the PETE | 
Xingwang Xu*, University of Connecticut, Storrs, 


Paul C. Yang, University of Southern California 
(857-58-46) 


Room 506, Keller Conferencs | 
Center 


f 


| 
| 
| 
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| 
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Rob Kusner, University of Massachusetts, Amherst | 
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ession on Convergence Problems 


5 and Differential Equations 


Room 508, Keller Conference 


-10:45 a.m. 
Center 


g:35 a.m. 


Means and Taylor polynomials. ; 

Alan Horwitz, Pennsylvania State University, Media 

(857-26-67) 

Comparison theorems for the v-zeroes of Legendre 

functions P?” (zo) when —1 < Zo < £ 

Frank E. Baginski, George Washington University 

(857-33-33) 

Sequences of quotients and homogeneous functions. 

Alejandro Necochea*, University of Texas, Pan 

American, and Larry F. Bennett, South Dakota State 

University (857-40-61) 

A three point connection problem for a certain third 

order differential equation. 

T. K. Puttaswamy, Ball State University (857-34-70) 

10:35 a.m. Reflection and jump boundaries associated with the 
(20) process of capital accumulation. 

Guillermo Leon Gomez Martinez, University of 

Erlangen-Nürnberg, Federal Republic of Germany 

(857-90-01) 


9:35 a.m. 
(16) 


9:50 a.m. 
(17) 


10:05 a.m. 
(18) 


10:20 a.m. 
(19) 


Invited Address 


11:00 a.m.-12:00 noon Room 104, Keller Conference 


Center 


(21) Rigidity for non-positively curved manifolds. 
Lowell Edwin Jones, State University of New York, 
Stony Brook (857-1 8-39) 


D AC ARE 0, 
Invited Address 


1:30 p.m.-5. 
72:30 p.m. Room 104, Keller Conference 
Center 


(22) Einstein me 


trics on algebrai ji 
Gang "ns gebraic manifolds. 


Princeton University (857-53-31) 


Special Session on Classical 
and Quantum Groups, II 


2:45 P.m.~5:95 De 
SMS Room 501, Keller Conference 


4 pm Center 


Irrequ ; 
c 
(23) of 1. ible r €presentations of quantum groups at roots 


V. G K 
- Ka 
3 (857. €, Massachusetts Institute of Technology 
15 Pm 17-25) 
, 'Wisteg 
(4) a obra (eX representations of quantum affine 
ke bras q 


Naihua 
n Ji : 
(857-17 579 Institute for Advanced Study 


3:45 p.m. 
(25) 


4:15 p.m. 
(26) 


4:45 p.m. 
(27) 


Tangent bundles of reductive groups. Preliminary 
report. 

Ivan Mirkovic, University of Massachusetts, Amherst 
(857-22-43) 

Cyclic homology of quantum groups. 

Boris Tsygan* and Ping Feng, Harvard University 
(857-17-69) (Sponsored by Ranee Kathryn Brylinski) 
Hidden quantum group symmetries and integrable 
perturbations of conformal field theories. 

Nikolai Reshetikhin, Harvard University (857-17-68) 
(Sponsored by Ranee Kathryn Brylinski) 


Special Session on Algebraic Topology, II 


2:45 p.m.-5:05 p.m. 


2:45 p.m. 
(28) 


3:15 p.m. 
(29) 


3:45 p.m. 
(30) 
4:15 p.m. 


(31) 


4:45 p.m. 
(32) 


Room 507, Keller Conference 
Center 


K theory for bisimplicial algebras. 

Paul Baum* and Crichton Ogle, Pennsylvania State 
University, University Park (857-55-58) 

A pairing theorem for group cohomology. 

Paul Baum and Crichton Ogle*, Pennsylvania State 
University, University Park (857-55-59) 

Cohomology of finite simple groups. 

Alejandro Adem*, Institute for Advanced Study, John 
Maginnis, University of Michigan, Ann Arbor, and R. 
J. Milgram, Stanford University (857-55-08) a 
Rational functions and configuration spaces. 
Ralph L. Cohen, Stanford University, and Don H. 
Shimamoto*, Swarthmore College (857-55-50) 

Some features of the mod 2 cohomology ring of 
BSpin(n) revealed by computer computations. 
Preliminary report. 

Jay A. Wood, Bowdoin College and Lehigh University 
(857-55-37) j 


E a aaa 
Special Session on Geometric Topology, II 


Room 502, Keller Conference 


2:45 p.m.-4:05 p.m. 4 


2:45 p.m. 
(33) 


3:15 p.m. 
(34) 


3:45 p.m. 
(35) 


Center 


Controlled topology and algebra over non-locally be 
compact spaces. Preliminary report. E: 
Christopher W. Stark, University of Maryland, 
College Park and University of Florida (857-57-34) 
Continuous cohomology and real homotopy type Il. 
Edgar H. Brown, Brandeis University, and Robert H. 
Szczarba*, Yale University (857-55-42) 

Finitely generated module structures on the 
Nil-K-theory of group rings. 

Frank Connolly* and Mario Da Silva, University of 
Notre Dame (857-57-63) 
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Saturday, April 7 (cont'd) 
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Special Session on Recent Progress on Einstein 
Manifolds and Related Topics, II 


2:45 p.m.-5:05 p.m. Room 506, Keller Conference 
Center 


2:45 p.m. An inequality between energy and intersection. 
(36) C. Croke*, University of Pennsylvania, and A. Fathi, 
University of Florida (857-53-35) 
3:15 p.m. The Ricci flow on compact 2-orbifolds with curvature 
(37) negative somewhere. 
B. Chow*, Courant Institute of Mathematical 
Sciences, New York University, and N. F. Wu, 
University of California at San Diego, La Jolla 
(857-58-40) (Sponsored by Gang Tian) 
3:45 p.m. Isotopy irreducible Riemannian manifolds. 
(38) Wolfgang Ziller*, University of Pennsylvania, and M. 
Wang, McMaster University (857-53-49) 
4:15 p.m. Káhler-Einstein metrics of positive scalar curvature: 
(89) Global algebro-geometric criteria for existence. 
Alan M. Nadel, Massachusetts Institute of 
Technology (857-53-24) 
4:45 p.m. Applications of Einstein metrics to moduli of 
(40) Calabi-Yau manifolds. 
Andrey N. Todorov, Max-Planck-Institute für 
Mathematik, Bulgaria (857-53-48) 


n 


Session on Algebra, Geometry, and Homotopy 


2:45 p.m.-4:10 p.m. Room 508, Keller Conference 
Center 


2:45 p.m. On characterizations of quasi-cyclic submodules. 
(41) Johnny A. Johnson, University of Houston, University 
Park, and Monty B. Taylor*, University of Texas, Pan 
American (857-13-62) 
3:00 p.m. Paths of unimodular vectors. 
(42) Edward K. Hinson, University of New Hampshire 
(857-13-09) 
3:15 p.m. Coproduct decompositions of finitely generated 
(43) subsemigroups of free semigroups. 
Tom Head, State University of New York, Binghamton 
(857-20-15) 
3:30 p.m. Convexity preserving summability matrices. 
(44) C.R. Selvaraj, Pennsylvania State University, Sharon 
(857-40-22) 
3:45 p.m. Subvarieties of Severi varieties. Preliminary report. 
(45) Robert Treger, Pennsylvania State University, 
Delaware County Campus (857-14-23) 
4:00 p.m. Basic dual homotopy invariants of Riemannian 
(46) foliations. 
Peter Y. Pang, National University of Singapore, 
Republic of Singapore (857-57-05) 
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Special Session on Classical | 


8:30 a.m.-10:50 a.m. 


8:30 a.m. 
(47) 


9:00 a.m. 
(48) 


10:00 a.m. 
(50) 


10:30 a.m. 
(51) 


Sunday, April 8 


and Quantum Groups, IIl 


Compactifications of symmetric spaces ang buil 


associated to classical groups. dings 


Paul Gerardin, Pennsylvania State University 
University Park (857-22-41) ; 
Quantam deformation of Flaj manifolds. 

Jacob Towber, DePaul University (857-22-56) 
(Sponsored by J. Marshall Ash) 

Sklyanin algebras. 

S. Paul Smith*, University of Washington, and J.T. 
Stafford, University of Michigan, Ann Arbor 
(857-16-06) 

Deformation methods in quantum groups. 
Murray Gerstenhaber* and Anthony Giaquinto, 
University of Pennsylvania (857-16-60) 

Finite dimensional algebras and quantum groups. 
Preliminary report. 

Brian Parshall, University of Virginia (857-20-64) 


OU MORSU eee 
Special Session on Algebraic Topology, In 


8:30 a.m.-10:50 a.m. Room 507, Keller one 


8:30 a.m. 
(52) 


9:00 a.m. 
(53) 


9:30 a.m. 
(54) 


10:00 a.m. 
(85) 


10:30 a.m. 
(56) 
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Spinc cobordism determines complex K-theory. 
Preliminary report. ; 
Michael J. Hopkins, Massachusetts Institut a 
Technology, and Mark Hovey*, University 0 
Haven (857-55-18) 

Splitting off H-spaces and Conner-Raymond $ 
t L erst 
Sey and Daniel Gottlieb, Purdue univers 
West Lafayette (857-55-57) m vite 
Periodic families and connective cobordism 
classical Adams spectral sequence. — ang pol 
Mark Mahowald, Northwestern University, 


ay -55-51) 
Shick*, John Carroll University (857 T coto? 


e of 


pitt 


Room 501, Keller Contereng 


Cente, 


| 


1 


10:0 


10:3 


Covering spaces as geometric mode's à 
operations. Preliminary report. llego. 24 A) 
Terrence P. Bisson*, Canisius Colleg 557-55" 


ai 
Joyal, Université du Québec, we PU 
ho-torsion in the cohomology of su! 


Steenrod algebra. 7-55- 
Kenneth Monks, Wilkes College (85 


21) 


3:15 


345 


| ession on Geometric Topology, Ill 


ial S 
) pee 


Room 502, Keller Conference 


-10:50 a.m. 
10 Center 


| 930 a.m- 


osed incompressible surfaces of arbitrarily high 
enus in the complements of certain star knots. 

| (57) Regard F. Gustafson, State University of New York, 

| College at Oneonta (857-57-21) 

Branched covers of nonpositively curved manifolds. 

Michael Davis* and Ruth Charney, Ohio State 

| University, Columbus (857-57-10) 

| 1030a.m. A differential geometric characterization of symmetric 

b (59) spaces of higher rank. 

Patrick Eberlein*, University of North Carolina, 

| Chapel Hill, and Jens Heber, Universitát of Augsburg, 

Federal Republic of Germany (857-53-20) 


ggoam. C 


10:00 a.m. 
(58) 


| Invited Address 


11:00 a.m.- noon Room 104, Keller Conference 


Center 


(60) On collisionless plasmas and the Vlasov-Maxwell 
equations. 
Robert T. Glassey, Indiana University, Bloomington 
(857-35-03) 


zc cc S 


Invited Address 
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13 -9. 
|  p.m.-2:30 p.m. Room 104, Keller Conference 
| Center 
6 
(61) Geometr y and topology of manifolds curved from 
| below. 
Karsten Groy 


e, Uni i 
(857-53-38) niversity of Maryland, College Park 


Special Session on Classical 


and Quantum Groups, IV 


2:45 
P.m.~4: 
35 p.m. Room 501, Keller Conference 


245 p - 
(62 Decomposition 
free Lie algebr. 


Sheila s 
i undara - o: a 
ET is (857-29.36) m, Université du Québec, Montréal 


S of some S,,-modules arising in the 


E A Berner; 55 
(63 B nstein-Beilinsop theor 

aum em for U;(sl(2)). 

re Iminary report. ici 


$4 T. J. Ho i 
SPm. Schuba dges, University of Cincinnati (857-16-02) 
(64) Paul cus for generalized cohomology. 
Sler, Purdue University, West Lafayette, and 


Vens* $ 
(857-57-52) » Rutgers University, New Brunswick 


4:15 p.m. Good bases for G-modules. 


(65) Olivier Mathieu, Institute for Advanced Study 
(857-22-72) 


3 : 
Special Session on Algebraic Topology, IV 
2:45 p.m.-4:35 p.m. Room 507, Keller Conference 
Center 


2:45 p.m. On the self-homotopy equivalences of an infinite cell 
(66) complex. 
Joseph Roitberg, Hunter College, City University of 
New York (857-55-28) 
3:15 p.m. Rational homotopy types with cohomology of stunted 
(67) complex projective space. 
Gregory M. Lupton, Dartmouth College, and Ronald 
N. Umble*, Millersville University of Pennsylvania 
(857-55-26) 
3:45 p.m. 2-Primary, v,-periodic homotopy of SU(n). 
(68) Martin Bendersky, Hunter College, City University of 
New York (857-55-12) (Sponsored by Donald M. 
Davis) 
4:15 p.m. On splittings of the tangent bundles of 4-manifolds. 
(69) Duane Randall, Loyola University (857-55-11) 


Special Session on Geometric Topology, IV 


Room 502, Keller Conference 
Center 


2:45 p.m.-4:05 p.m. 


2:45 p.m. Group actions and cohomology of discrete groups. 
(70) Alejandro Adem, Institute for Advanced Study 
(857-57-04) 
3:15 p.m. Examples of lack of rigidity in crystallographic groups. 
(71) Frank Connolly and Tadeusz Kozniewski*, 
University of Notre Dame (857-57-66) 
3:45 p.m. Topological realization of the Dennis trace. 
(72) Ross Geoghegan, State University of New York, 
Binghamton (857-57-54) 


W. Wistar Comfort 
Associate Secretary 
Middletown, Connecticut 


-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


st 
E 


i 


Presenters of Papers 


Numbers following the names indicate the speakers” positions on the program. 
e AMS Invited Lecturer x AMS Special Session Speaker | 


x Adams, C., 6 x Evens, S., 64 x Kusner, R., 9 * Shick, P., 54 P 
x Adem, A., 30, 70 x Ferry, S. C., 13 * LeBrun, C., 11 * Shimamoto, D, H, 31 
x Anderson, D. R., 15 Gómez Martinez, G. L., 20 x Mathieu, O., 65 x Smith, S. P., 49 ` 
x Armentrout, S., 14 x Geoghegan, R., 72 x Mirkovic, I., 25 x Stark, C. W., 33 | 
Baginski, F. E., 17 x Gerardin, P., 47 «Monks, K., 56 * Sundaram, S., 62 a 
x Baum, P., 28 x Gerstenhaber, M., 50 x Moriyoshi, H., 5 x Szczarba, R. H., 34 | Thee 
» Bendersky, M., 68 e Glassey, R. T., 60 x Nadel, A. M., 39 x Taft, E. J., 1 | an 
x Bisson, T. P., 55 e Grove, K., 61 Necochea, A., 18 Taylor, M. B., 41 | of 
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invite 
titles 
| Di 
| Solita 
ACCESSIBLE CATEGORIES: THE FOUNDATIONS OF CATEGORICAL MODEL THEO! 7 
z | day, 
Michael Makkai and Robert Paré i PE 
(Contemporary Mathematics, Volume 104) n 


. for EL : : t oi 5 
Intended for category theorists and logicians familiar with basic category theory, this book focuses on og j Telopy 


model theory, which is concerned with the categories of models of infinitary first order theories, c E "b invari 
categories. The starting point is a characterization of accessible categories in terms of concepts familiar fror ol Rc 
Ulmer's theory of locally presentable categories. Most of the work centers on various constructions (such as "t dia, 


Sac cr : ; es. 
bilimits and lax colimits), which, when performed on accessible categories, yield new accessible MM jot) AL 
constructions are necessarily 2-categorical in nature; the authors cover some aspects of 2-category theory, d sie Patter 


some basic model theory, and some set theory. One of the main tools used in this study is the theory of mixe gute 0 M, 
in which the authors specialize to give concrete results about model theory. Many examples illustrate the | Man 
applicability of these concepts. In particular, some applications to topos theory are given. sit 
Perhaps this book's most significant contribution is the way it sets model theory in categorical terms d A 
door for further work along these lines. Requiring a basic background in category theory, this book will P eful 0 3 im 
with an understanding of model theory in categorical terms, familiarity with 2-categorical methods, anda" [ ith s 
studying toposes and other categories. i K 
pery i 
1980 Mathematics Subject Classifications: 18C10,03G30, s o .Shi ment wil mi Pym 
0295, eae aban T MA edem oe mdp Eo $5, pi. tou 
ISBN 0-8218-5111-X, LC 89-18125, ISSN 0271-4132 book $3, maximum $100. Prepay pod gw z 
184 pages (softcover), December 1989 from American Mathematic Soei or ay 4 


Individual member $19, List price $31, à 3 f 
Institutional member $25 m US UE )in the p ; i M j w 
To order, please specify CONM/104NA deum with VIS 
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| Albuquerque, New Mexico 
| University of New Mexico 
/ April 19-21 


n 
| Progr anm 
| The eight-hundred-and-fifty-eighth meeting of the Amer- Real algebraic geometry, MICHAEL A. BUCHNER, Uni- 
| ican Mathematical Society will be held at the Sheraton versity of New Mexico, and WosciEcH KUCHARZ, Uni- 
| old Town Hotel in Albuquerque, New Mexico, on Thurs- versity of Hawaii and University of New Mexico. 
day, April 19, Friday, April 20, and Saturday, April 2E Dynamical systems: low dimensional behavior in par- 
| 1990. This meeting is being held in cooperation with the tial differential equations, DAVID CAMPBELL, and JAMES 
| Society for Industrial and Applied Mathematics (SIAM) M. Hyman, Los Alamos National Laboratory. 
jand being hosted by the University of New Mexico. Invariant imbedding and inverse problems, JAMES 
Corones, Ames Laboratory, PAUL NELSON, Texas A&M, 
: and DANIEL SETH, Ames Laboratory. 
By invitation of m n due de Program Com- HIE geomet, LO PIG RIAL 
| mittee, and in cooperation with SIAM, there will be six pie STONE EG of New Mexico 
invited addresses. The speakers, their affiliations andthe Mathematical biology, James M. Hyman, W. T. a 
| titles of their talis are: ; : KYNER, University of New Mexico, ANN STANLEY, Los $ 
E DAVID CAMPBELL Tiar Alamos Natonal I ODIO Alamos National Laboratory, DEBORAH SULSKY, Univer- 
| Solitary waves and th Er nie 2 auon v. € sity of New Mexico, and CARLA Worsv, University of 
ORI] vnlinear partial ai actions in ood eg New Mexico! 
[us p ifferential equations, 11:00 a.m. Satur- 
| d GILKEY, University of Oregon, Can one Contributed Papers | 
ON auus) of a drum?, 11:30 a.m. Thursday There will also be a session for contributed ten-minute i 
M doy ^RD KRISTENSSON, Lund University, Recent de- papers. Late papers will not be accommodated. A 
OSET 


ment in f; e 
a Enin time domain inverse scattering theory using 
e" Ronee ng techniques, 11:30 a.m. Friday. 
d amies of HI May, Oxford University, Transmission 
AL V/AIDS, 1:30 p.m. Saturday. 


Council 
The Council of the AMS will meet at 7:00 p.m. on j 
Thursday, April 19, 1990, in the Fireplace Room at the j 


el Plerns in | EWELL, University of Arizona, Convection 
E M we containers, 5:00 p.m. Thursday. Sheraton Old Town Hotel. 
| Quantum f Nu. University of California, Berkeley, 
nl And operator algebras, 5:00 p.m. Friday. Activities of Other Organizations 
a b The Great Plains Operator Theory Seminar is being held 
H Y1 DT Q . i c E 
e vig gation of ho Becial Sessions — at the Sheraton Old Town Hotel, April 19-21, 1990 
| B. „there SEE committee, and in cooperation 
J am: Min il be seven special sessions of selected s 5 
a "ar, ga Papers. The topics, and the names and _ Registration — 
Dep Numeri € organizers, are as follows: The meeting registration desk is located in the lobby of 
d RUN cal solution of ari l di ee j the Sheraton Old Town Hotel. The meeting registration 
FP Un C ALL partial differential equations, : from 6:00 p.m. to 9:00 p.m. on Wednesday. 
"jf à. Ho, ga, -EN, Sandia National Laboratory, José desk is open from 6:00 p.m. to 9: i 
go SN an iego Stat C : k > s April 18, and from 8:00 a.m. to noon on Thursday, April 
4 Geom University of A University, and STANE 19. Friday, April 20, and Saturday, April 21. 
ydo Va ew Mexico. ’ The registration fee is $45, with a special $25 fee for 


Mise, ang <2 topol : 
Mio, ^ and p ogy of moduli spaces, CHARLES pp E 
r DANNI Mann, University of New graduate students and unemployed ma ; 
a one-day fee of $25. 
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Social Event 
: i here will be a reception 
ng, April 20, t 
is Friday Go iat at the New Mexico Museum of 
a IER During the evening participants will 
yatural His d access to most of the exhibits at this 
| xc 


Petition Table 
n table will be set up in the registration area. 
| information about petition tables can be 
box in the Louisville meeting announcement 
r 1989 issue of Notices. 


petitio 
| Additiona 
| found in a 
| jn the Octobe 


David II Report 
The special presentation and discussion scheduled at 
ihe reception Friday evening concerning the upcoming 
(National Research Council David II Report has been 
/ancelled. 
f 


Accommodations 

| A block of rooms is being held at the Sheraton Old 
Town Hotel and at the Rio Grande Inn, which is 
| within walking distance. Participants should make their 
| own reservations directly with the hotels listed below 
» dO themselves as participants of the AMS 
an meeting in order to obtain the rates listed. 
lof the m EUM make reservations 45 days in advance 
| Anetican S Me be assured of the quoted rates. The 
| ale changes z ematical Society is not responsible for 
in th or accommodations offered by hotels/motels 
"the following list. 


| Sheraton Old Town Hotel 


10 Grande B 
A oulevard NW 
| T Uquerque, NM 87104 


| Tele : 

RP Phone: 505.843.6300 or 800-237-2133 
| “Ble or Double $53 

I 

I 


Rio Grande Inn 
1015 Rio Grande Boulevard NW 
Albuquerque, NM 87104 
Telephone: 505-843-9500 


Single $29 Double $32 


Food Service 
There are a number of restaurants on the square and in 
the downtown area. Complete listings are available at the 
meeting registration desk. 


Travel 

The Albuquerque Airport is served by most airlines. Both 
the Sheraton Old Town Hotel and the Rio Grande Inn 
provide free airport shuttle service. The Albuquerque 
City Bus (Sun-Tran) runs from the airport through the 
downtown area at seven minutes after the hour, and at 
thirty-seven minutes after the hour. The Sun-Tran Bus 
number is #50. Participants may board the bus on the 
west side of the airport on the lower level and the fare 
is sixty cents one-way. Cab service is also available for 
approximately $7 one-way. 


Weather and Local Attractions 
April temperatures in Albuquerque are mild, although 
participants are advised to bring a sweater or light jacket. 
Nearby ski areas may still be open at the time of the 
meeting. Old Town, in Albuquerque, has a historic plaza, 
Museum of Art, Museum of Natural History, and many 
restaurants, shops, and galleries. Albuquerque is also 
home to the world's longest tramway, the Sandia Peak 


Tramway. 
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Program of the Sessions 


The time limit for each contributed paper in the sessi 
session to session and within sessions. To maintain t 


Abstracts of papers presented in the sessions at 
presented to the American Mathematical Society, 
below. 

For papers with more than one author, 
meeting. 


Thursday, April 19 


ENIMS 0 — 
AMS Special Session on 
Real Algebraic Geometry, | 


| 8:30 a.m.-10:50 a.m. Potters Room, Sheraton Old 
| Town Hotel 
i 


8:30 a.m. Elliptic curves and real algebraic morphisms into 
(1) 2-spheres. 
Wojciech Kucharz, University of Hawaii, Honolulu 
(858-14-91) 
9:00 a.m. Some new results on the topology of nonsingular real 
(2) algebraic sets. 
Selman Akbulut*, Michigan State University, and 
Henry King, University of Maryland, College Park 
(858-57-65) 
9:30 a.m. Relative real holomorphy rings. 
(3) M. Buchner*, University of New Mexico, and W. 
Kucharz, University of Hawaii, Honolulu (858-14-48) 
10:00 a.m. Real algebraic tranformation groups. 
(4) Kari Heinz Dovermann, University of Hawaii, 
Honolulu (858-57-49) 
: 10:30 a.m. Discussion 


AMS Special Session on Invariant 
Embedding and Inverse Problems, | 


8:30 a.m.-10:50 a.m. Weaver Room, Sheraton 
Old Town Hotel 


8:30 a.m. An electromagnetic inverse problem in medical 
(b) science. 
Richard A. Albanese* and John W. Penn, Radiation 
Sciences Division, Brooks AFB, Texas (858-35-10) 
9:00 a.m. The inverse scattering problem for hyperbolic systems 
(6) in semi-infinite media. 
Isam S. Ayoubi, King Fahd University of Petroleum 
and Minerals, Saudi Arabia (858-35-20) (Sponsored 
by Faruk F. Abi-Khuzam) 


ATTE Hattie Doma k Kand 


ons is ten minutes. In the special sessions, the time limit varies fro 
he schedule, time limits will be strictly enforced. m 
this meeting will be found in the April 1990 issue of Abstracts of papers 
ordered according to the numbers in parentheses following the listings 


an asterisk follows the name of the author who plans to present the paper at the 


9:30 a.m. Invariant imbedding, layer-stripping, and impedance | 


(7) imaging. Preliminary report. 
Margaret Cheney* and David Isaacson, Rensselaer 
Polytechnic Institute (858-35-13) 
10:00 a.m. Exact and approximate solutions of the (Helmholtz) 
(8) Weyl composition equation in direct and inverse 
scattering. 
Louis Fishman, Colorado School of Mines 
(858-35-06) 
10:30 a.m. Inverse problems in underwater acoustics. 
(9) Robert P. Gilbert* and Y. Xu, University of Delawae 
(858-35-22) 


AMS Invited Address 


11:30 a.m.-12:20 p.m. Rio Grande Balloo 
Sheraton Old Town tie 


(10) Can one hear the shape of a drum? 


Peter B. Gilkey, University of Oregon (858-58-11) 


AMS Special Session on Geometry 


and Topology of Moduli Spaces: | | 


eraton 0 
2:00 p.m.-5:00 p.m. Isleta Room, p Hol 


; ing SP 
2:00 p.m. The topology of certain holomorphic mae exit gi 


(11) Benjamin M. Mann*, University of Doe d | 


R. James Milgram, Stanford University oria 
2:30 p.m. On the structure of certain spaces of | 
(12) Preliminary report. chester (055% 


Martin Guest, University of Ro 
ycles- 


3:00 p.m. On some spaces of real algebraic € i 


G 
(13) report. ew York star 


T. K. Lam, State University of N T 


(858-55-36) 
3:30 p.m. Rational functions, Cayley e s 
(14) Whitehead product. Preliminary “ter (g 
Fred Cohen, University of poches 


4:00 p.m. Discussion 
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9:00 p.m. 


2:00 p.M- 
(15) 


2:30 p.m. 
(16) 


3:00 p.m. 
(17) 


3:30 p.m. 
(18) 


4:00 p.m. 
(19) 


4:30 p.m. 


n on Differential Geometry, | 


ecial Sessio 


Potters Room, Sheraton Old 


-5:00 p.m. 
SUP Town Hotel 


Finiteness of diffeomorphism types of isopectral 


manifolds. : ; LET 
Robert Brooks*, University of California, Los 


Angeles, Peter Perry, University of Kentucky, and 
Peter Petersen, V, University of California, Los 
Angeles (858-58-18) 

Vibrating fractal drums, the Weyl-Berry problem for 
the eigenvalues of the Laplacian, and spectral 
zeta-functions. Preliminary report. 

Michel L. Lapidus, University of Georgia (858-58-33) 
The spectrum of a surface of revolution. Preliminary 
report. 

Martin Engman, University of New Mexico 
(858-53-89) 

The functional determinant and eta invariant in 3 and 4 
dimensions. 

Thomas P. Branson, University of lowa (858-53-77) 
The isospectral problem on manifolds with boundary. 
Matthew J. Gursky, California Institute of Technology 
(858-58-63) 

Discussion 


AMS Special Session on Numerical Solution 
of Partial Differential Equations, | 


2:00 p.m.-5:00 p.m. 


2:00 p.m. 
(20) 


230 p.m. 
(21) 


$00 p.m, 


330 p.m, 
(23) 


4:00 Dm 
(24) 


o 
(22) pp 


Jemes Room, Sheraton Old 
Town Hotel 


summetric differencing of symmetric operators. 
B pad Steinberg*, University of New Mexico, and 
fe t Roache, Ecodynamics Research 

lates Inc., Albuquerque, New Mexico 
(858-39-54) bass 
Hi NS 
SUM order finite volume approximations of differential 
es on nonuniform grids. 
ERES M. Hyman* and Robert J. Knapp, Los Alamos 

ional Laboratory (858-65-71) 


2 oo etization errors in the numerical solution of 

Richard & generalized coordinate meshes. 

(858-35-83 Hindman, lowa State University 

r ) (Sponsored by Stanly. L. Steinberg) 

with a COT aints through projection operators 
oward L oe to the finite element method. 

(858-65-84) m reyer, University of New Mexico 

Conn (Sponsored by Stanly L. Steinberg) 

curvilinear c Staggered grid discretization for general 

Oordinates. 
nokur, Sterling Software, Palo Alto, 
Stei EEA (Sponsored by Stanly L. 


Domain. 


[ 


4:30 p.m. Supraconvergent difference schemes for high 
(25) performance computational problems. 


Andrew B. White, Jr., Los Alamos National 


Laboratory (858-35-98) (Sponsored by Stanly L. 
Steinberg) 


AMS Invited Address 


5:00 p.m.-5:50 p.m. 


Rio Grande Ballroom, Sheraton 
Old Town Hotel 


(26) Convection patterns in large containers. 


Alan C. Newell, University of Arizona (858-99-95) 


AMS Council 
7:00 p.m.- Fireplace Room, Sheraton 
Old Town Hotel 
Friday, April 20 
AMS Special Session on Geometry i 


and Topology of Moduli Spaces, II 


8:30 a.m.-10:50 a.m. 


8:30 a.m. 
(27) 


9:00 a.m. 
(28) 


9:30 a.m. 
(29) 


10:00 a.m. 
(30) 


10:30 a.m. 


8:30 a.m.-10:50 a.m. 


8:30 a.m. 


(31) ordered fields. 


Isleta Room, Sheraton Old 
Town Hotel 


Morse theory and the hyperkahler geometry ofk=2 


instantons on S*. 
Charles P. Boyer* and Benjamin M. Mann, University 


of New Mexico (858-58-45) á 
Monopoles, braid groups and the Dirac operator. E: 
Ralph L. Cohen*, Stanford University, and John Là 
Jones, Mathematical Sciences Research Institute, 


Berkeley (858-55-56) 
Metric properties of monopole moduli spaces. 


Preliminary report. 
Jacques Hurtubise, McGill University (858-53-67) 


The moduli space of instantons. 
Ralph L. Cohen, Stanford University, and John 
Jones*, Mathematical Sciences Research Institute, 


Berkeley (858-55-57) 
Discussion 


AMS Special Session on 
Real Algebraic Geometry, I! 


Potters Room, Sheraton Old 
Town Hotel 


Convex sets and metrics over non-archimedean 


Robert O. Robson, Oregon State University 
(858-46-81) 


urukul Kangri Collection, Haridwar 
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Friday, April 20 (cont'd) 


See ee e e 


9:00 a.m. Noncommutative real algebraic geometry. Preliminary 
(82) report. 

Victoria Powers, Emory University (858-14-74) 

Separating ideals. Preliminary report. 

James Madden, Indiana University, South Bend 

(858-14-69) 

Suprema of infima of rational functions. Preliminary 


report. 
Charles N. Delzell, Louisiana State University, Baton 


Rouge (858-14-80) 
10:30 a.m. Discussion 


9:30 a.m. 
(33) 


10:00 a.m. 
(34) 


Peers E I EE 
AMS Special Session on Dynamical 
Systems: Low Dimensional Behavior 

in Partial Differential Equations, | 


Jemes Room, Sheraton Old 
Town Hotel 


8:30 a.m.-10:50 a.m. 


Calculating stable and unstable manifolds. 

Eric J. Kostelich*, Arizona State University, James 
A. Yorke and Zhiping You, University of Maryland, 
College Park (858-34-40) 

Homoclinic chaos and vorticity explosions in 
Navier-Stokes flows. 

Basil Nicolaenko, Arizona State University 
(858-76-39) 

Discussion 


8:30 a.m. 
(85) 


2 
i 
BI 


9:00 a.m. 
(36) 


9:30 a.m. 


AMS Special Session on 
Mathematical Biology, | 


8:30 a.m.-10:50 a.m. Sandia Room, Sheraton Old 


Town Hotel 
8:30 a.m. Numerical methods for structured population models. 


(37) Deborah Sulsky, University of New Mexico 
(858-92-94) 


9:00 a.m. Discussion and Open Problems 


AMS Special Session on Invariant 
Embedding and Inverse Problems, II 


8:30 a.m.-10:50 a.m. Weaver Room, Sheraton 


Old Town Hotel 


8:30 a.m. Tomography with diffusion. 
(38) F. Alberto Grunbaum, University of California, 
Berkeley (858-60-29) (Sponsored by Paul Nelson) 


9:00 a.m. Wave propagation in gyrotropic media. 

(39) Anders Karlsson*, Henrik Otterheim, Stockholm 
Sweden, and Gerhard Kristensson, Lund University 
Sweden (858-35-30) (Sponsored by Paul Nelson) : 


9:30 a.m. A wave splitting approach to transient ele | 
(40) scattering for the dispersive sphere, Bone magne, | 
report. iminary 
Kevin Kreider, University of Akron (85 
8-78. 
(Sponsored by Subramaniya I. aid 15) 


10:00 a.m. An optimization problem in electromagnetic 
(41) propagation. 

Robert Ochs*, University of Toledo, and Curti 

Vogel, Montana State University (858-78-16) is 


Inverse scattering for electromagnetically gi 

ae dispersi 
media. Preliminary report. YO Spei | 
Thomas M. Roberts* and Mike Hobart, Ames | 
Laboratory, Ames, lowa (858-78-31) ( | 


Sponsored p, | 
Paul Nelson) ponscted i 


Wave 

| 
10:30 a.m. | 
(42) 


AMS-SIAM Invited Address 


| 
| 
| 
| 
| 


11:30 a.m.-12:20 p.m. Rio Grande Ballroom, 


Sheraton Old Town Hot! | 


(43) Recent development in time domain inverse scattering 
theory using invariant imbedding techniques. 
Gerhard Kristensson, Lund University, Sweden 
(858-78-61) (Sponsored by Paul Nelson) 

EINER eee 

: J | 
AMS Special Session on Geometry 
and Topology of Moduli Spaces, Il 


Isleta Room, Sheraton 0i | 


2:00 p.m.-4:50 p.m. 
P E Town Hot | 


Vortices and stable bundles. 
Steve Bradlow, University of Calif 
La Jolla (858-58-37) a \ 
Real analytic structures on the moduli space of 
Michael Wolf, Rice University (858-58-46) 
Vortices on asymptotically Euclidean Riemann 
surfaces. 

Yisong Yang, University of New Mex 
The geometry of complex superspace 
report. EM. 
D. Sundararaman, University of Californ! 
Diego, La Jolla (858-58-90) 

Closed string field theory: Topology an 
algebra. Preliminary report. 3 
in Stasheff, pats of North carolina: 
(858-55-58) 
Discussion 


2:00 p.m. ain 
(44) ornia at San Die? | 
2:30 p.m. 
(45) 
3:00 p.m. 
(46) 


} 
/ 


ico (858-58 | 
imina | 

3:30 p.m. S E NI 
(47) a at San 
onvali? | 

4:00 p.m. E al 
(48) Tua 


cnap? 


4:30 p.m. 
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| 
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i 
| 
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AMS Special Session on 


9:00 p.m. 


2.00 p.m. 


(49) 


2:30 p.m. 


(50) 


3:00 p.m. 


(51) 


3:30 p.m. 


2:00 P.m.-5:00 p.m. 


(52) 


Differential Geometry, | 


Potters Room, Sheraton Old 


-5:00 p.m. 
HWE Town Hotel 


Spectral invariants for the conformal Laplacian. 


preliminary report. MESE 
paul Yang, University of Southern California 
(858-53-82) 

Hamilton-Jaco 


law. 
Geoffrey Martin, University of Toledo (858-53-09) 


An algorithm for exact linearization. Preliminary report. 
Robert B. Gardner*, University of North Carolina, 
Chapel Hill, and William F. Shadwick, University of 
Waterloo (858-93-21) 

Local existence of multivalued solutions to simplectic 
Monge Ampere equations. 

Marek Kossowski, University of South Carolina, 
Columbia (858-35-96) (Sponsored by Robert B. 
Gardner) 

Absolute equivalence of differential systems and 
dynamic feedback linearization. Preliminary report. 
William F. Shadwick, University of Waterloo 
(858-34-12) 

Discussion 


bi distributions and the Lorentz force 


AMS Special Session on 
Mathematical Biology, |! 


Sandia Room, Sheraton Old 
Town Hotel 


2:00 p. : 
P.M. Stochastic and deterministic models of HIV 


230 


3:00 


3:39 


4:09 


(54) 


p.m. 


(55) s 


p.m, 
(56) 


Pm, 
(57) 


4m. " 
Discussion 


transmission in IVDU populations. 
ee Altmann*, Keith Willard, Denton Peterson 
IE a&l Gatewood, University of Minnesota, 
eapolis (858-92-73) 
ae ud early stages of HIV infection. 
Ean J. Merrill, Marquette University (858-92-60) 
red by Walter T. Kyner) 


Modeli; 
8 cling the effects of HIV on the human immune 
ystem. 


Alan S. Pe 


(858-92.7 relson, Los Alamos National Laboratory 


und 2) (Sponsored by James M. Hyman) 
(| ji A 
A Se differential equations in age-structured 
Jia teens models. 
: Los Alamos National Laboratory, and Hisashi 


Inaba, Uni 3 
(858.32 apr SY of Leiden, The Netherlands 


———— 
AMS Special Session on Numerical Solution 
of Partial Differential Equations, II 


2:00 p.m.-5:00 p.m. Jemes Room, Sheraton Old 


Town Hotel 


2:00 p.m. Multilevel adaptive methods for partial differential 
(58) equations. 
Steve McCormick, University of Colorado, Denver 
(858-65-85) (Sponsored by David E. Womble) 


A parallel time stepping algorithm for nonlinear 
equations, 

David E. Womble* and Lorraine S. Baca, Sandia 
National Laboratories, Albuquerque, New Mexico 
(858-65-87) 

Lattice gas methods for hydrodynamics. 

Gary Doolen, Los Alamos National Laboratory 
(858-65-88) (Sponsored by David E. Womble) 
Solution of PDEs on a hypercube: Algorithms and 
applications. 

Robert E. Benner, Sandia National Laboratories, 
Albuquerque, New Mexico (858-65-86) (Sponsored 
by David E. Womble) 


4:00 p.m. Discussion 


2:30 p.m. 
(59) 


3:00 p.m. 
(60) 


3:30 p.m. 
(61) 


AMS Invited Address 


Rio Grande Ballroom, Sheraton 
Old Town Hotel 


5:00 p.m.-5:50 p.m. 


(62) Quantum groups and operator algebras. 
Marc A. Rieffel, University of California, Berkeley 


(858-46-28) 
————— ———— ——— p 


Saturday, April 21 


AMS Special Session on Dynamical 
Systems: Low Dimensional Behavior 
in Partial Differential Equations, ll 


Isleta Room, Sheraton Old 
Town Hotel 


8:30 a.m.-10:50 a.m. 


Low dimensional dynamical approximations. 
Lawrence Sirovich, Brown University (858-76-38) 


Dynamics of the nonlinear Schrodinger equation. 


Preliminary report. 

Stephen Wiggins*, California Institute of Technology 
and Los Alamos National Laboratory, and David 
McLaughlin, Princeton University (858-35-75) 
(Sponsored by Heinz-Otto Kreiss) 


Discussion 


9:30 a.m. 


urukul Kangri Collection, Haridwar 
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Saturday, April 21 


MERE ee E 


AMS Special Session on 
Differential Geometry, III 


(cont'd) 


8:30 a.m.-10:50 a.m. Potters Room, Sheraton Old 


Town Hotel 


8:30 a.m. Non-existence of 4-dimensional almost Kaehler 
(65) manifolds of constant curvature. 
David E. Blair, Michigan State University (858-53-01) 


9:00 a.m. Actions of loop groups on harmonic maps. 
(66) Maarten Bergvelt, University of Georgia, and Martin 
Guest*, University of Rochester (858-53-34) 
9:30 a.m. Volumes of foliations on spheres. Preliminary report. 
(67) David L. Johnson* and Penny Smith, Lehigh 
University (858-53-03) 
10:00 a.m. On the number of minimal two-spheres of small area in 
(68) manifolds with curvature bounded above. Preliminary 
report. 
John Douglas Moore, University of California, Santa 
Barbara (858-53-08) 
10:30 a.m. Morse theory on the spinor groups. Preliminary report. 
(69) Jay A. Wood, Bowdoin College and Lehigh University 
(858-57-79) 


AMS Special Session on 
Mathematical Biology, Ill 


8:30 a.m.-10:50 a.m. Sandia Room, Sheraton Old 


Town Hotel 


8:30 a.m. 


Population dynamics in a time-varying environment. 
(70) 


Richard R. Vance, University of California, Los 
Angeles (858-92-76) (Sponsored by Deborah L. 
Sulsky) 

Dynamics of competing or cooperating species. 
Morris W. Hirsch, University of California, Berkeley 
(858-99-100) 

Microbial competition in the gradostat. 

Hal L. Smith, Arizona State University (858-99-99) 
Discussion 


9:00 a.m. 
(71) 


9:30 a.m. 
(72) 
10:00 a.m. 


AMS Special Session on Invariant 
Embedding and Inverse Problems, III 


8:30 a.m.-10:50 a.m. Weaver Room, Sheraton 


Old Town Hotel 
8:30 a.m. Undetermined coefficient problems for quasilinear 
(73) parabolic equations. 
Michael Pilant and William Rundell*, Texas A&M 
University, College Station (858-30-02) 


9:00 a.m. 
(74) 


10:00 a.m. 


TORTAH Ot PAEST eGangotri 


Wave splitting for some nonh pim 
PDE's. Preliminary report. Yperbolic Üime-depe 
Curtis R. Vogel, Montana State Univer 
(858-35-05) 

Fast numerical solution of non-linear fun 
differential equations pertaining to time domain . 
scattering for a dissipative wave equation main ipe 
David J.N. Wall, University of Canterbury N 
Zealand (858-65-14) (Sponsored by Kevin et 
O'Meara) p 


Discussion 


en 


Sity 


Ctional 


AMS Special Session on Numerical Solution 
of Partial Differential Equations, IIl 


8:30 a.m.-10:50 a.m. 


8:30 a.m. 
(76) 


9:00 a.m. 
(77) 


11:00 a.m.-11:50 a.m. 


(81) 


AMS-SIAM Invited Addr? — 
CAMP 


1:30 p.m.-2:20 p.m. 


(82) 


kul Kangri Collection, Haridwar 


Jemes Room, Sheraton; 
Town Hote 


Discrete variational grid generation. 

José E. Castillo, San Diego State University 
(858-65-52) 

Parameter estimation for discrete variational grid 
generation. | 
Daria F. Buonassisi* and José E. Castillo, San Dig | 
State University (858-65-50) (Sponsored by StanyL | 
Steinberg) | 
Robust grid generation on surfaces of large curvature. 
Patrick M. Knupp, Ecodynamics Research 
Associates, Inc., Albuquerque, New Mexico 
(858-76-17) 


M, 


3x 


I 


4 


4s 


Existence and uniqueness of a class of elliptic | 
differential equations. | 
Gordon Liao, University of Texas, Arlington 
(858-53-62) 


; I 
Mathematical theory of harmonic grid generation V 


Er A 
S. S. Sritharan, University of Southern Califor" } " 


(858-35-53) 


Solitary waves and their interactions in 
nonlinear partial differential equation a d 
David Campbell, Los Alamos Natio 
(858-99-97) 


om: ti 
Rio Grande Belo 


; IDS- and 
Transmission dynamics of H Ma Eng" 


Robert M. May, University of 
(858-92-32) 


J Digitized py ROB Adie dessi Onennai and eGangotri 
AMS Special Session on 


Mathematical Biology, IV 


Sandia Room, Sheraton Old 


-5:00 p.m. 
SUP. Town Hotel 


2:00 p.M: 
om. Latin hypercubes, partial rank correlation coefficients 
2.00 P9) and HIV epidemiology in intravenous drug-using 
li communities. 
Sally Blower*, Imperial College, England, Hadi 
Dowlatabadi, Rockefeller Foundation, Robert M. 
May, Oxford University, England, and Roy Anderson, 
Imperial College, England (858-92-43) (Sponsored by 
Walter T. Kyner) 
230p.m. Modeling HIV transmission and AIDS in the major 
(B4) risk groups. Preliminary report. 
Herbert W. Hethcote, University of lowa (858-92-41) 
3:00 p.m. Some worst case results for mixing models of AIDS. 
(85) Edward H. Kaplan, Yale University (858-92-64) 
(Sponsored by Stanly L. Steinberg) 
3:30 p.m. Modeling the spread of HIV in Africa. 
(86) E. Ann Stanley, Los Alamos National Laboratory 
(858-92-70) (Sponsored by Walter T. Kyner) 
4:00 p.m. Liapunov functions for the stability of equilibria in a 
(87) model of HIV spread. Preliminary report. 
John Jacquez and Carl P. Simon*, University of 
Michigan, Ann Arbor (858-99-101) 
430p.m. Discussion 


EU gts cco- o 1c 2A M RN 
AMS Special Session on Invariant 
Embedding and Inverse Problems, IV 


2:0 -3. 
0 p.m.-3:20 p.m. Weaver Room, Sheraton Old 


Town Hotel 


2:00 p.m VOTER 
- Invariant imbedding and inverse problem of reflection. 


(88 1 
) ud P. Wang, Arizona State University (858-99-04) 
280 Dm, Ween red by Cecilia Y. Wang) 
(89) MS DUI for a class of hyperbolic equations. 
i S an H. Weston, Purdue University, West 
100 pm, oette (858-35-07) 
m. In 
(80) SUE problems and the optimization of kernels. 
(858-45 Zahrt, Los Alamos National Laboratory 
719) (Sponsored by William A. Beyer) 


AMS Sony 
Pecial Session on Numerical Solution 


of Bayete 
: artial Differential Equations, IV 


230 
P.m -5:3 
:30 
p.m Jemes Room, Sheraton Old 
230 pm D Town Hotel 
.OUISCre "n 
91 gy fe variational grids and solution of elliptic partial 


ferenti 
ale i 
osé quations. 


State ee and Lynne A. Tablewski*, San Diego 
Steinberg) 7 (858-65-51) (Sponsored by Stanly L. 


urukul Kangri Collection, Haridwar 


_______—__—_._ 


3:00 p.m. Surface grid generation and differential geometry. 
(92) Z.U. A. Warsi, Mississippi State University 
(858-65-78) (Sponsored by Stanly L. Steinberg) 
3:30 p.m. The mixed finite element method. 
(93) Thomas H. Robey, University of New Mexico 
(858-35-55) 
4:00 p.m. Computation of invariant manifolds on multicomputers. 
(94) Jens Lorenz‘, University of New Mexico, and Eric 
Van de Velde, California Institute of Technology 
(858-65-68) 
4:30 p.m. Adaptive grid generation from harmonic maps. 
(95) Arkady S. Dvinsky, Creare Inc., Hanover, New 
Hampshire (858-65-93) (Sponsored by Stanly L. 
Steinberg) 
5:00 p.m. Discussion 


AMS General Session 


Isleta Room, Sheraton Old 
Town Hotel 


2:30 p.m.-4:20 p.m. 


2:30 p.m. Condition P for real analytic singular differential forms 
(96) in the plane. 
Abdelhamed Meziani, Florida International University 
(858-35-23) 
2:50 p.m. Multipliers of Besov spaces on certain groups. 
(97) Hitoshi Ombe, University of Puerto Rico, Rio Piedras 
(858-43-24) 
3:10 p.m. Completion of a quasi local ring. Preliminary report. 
(98) J. H. Kim, East Carolina University (858-13-25) 
3:30 p.m. Differentiation formulas for generalized Wiener 
(99) functionals with multiparameter time. Preliminary 


report. 
Mylan Redfern* and David E. Betounes, University of 


Southern Mississippi (858-60-26) 
3:50 p.m. Two magnetic monopole Julia sets. Preliminary report. 
(100) M. Temple-Raston, University of Arizona (858-70-27) 
4:10 p.m. An optimal control problem in exterior hydrodynamics. 
(101) S. S. Sritharan, University of Southern California 
(858-35-59) 
Lance W. Small 
AMS Associate Secretary 
La Jolla, California 


Presenters of Papers 


Numbers following the names indicate the spea 


e AMS Invited Lecturer 
o AMS-SIAM Invited Lecturer 


kers’ positions on the program. 
x AMS Special Session Speaker 


x Akbulut, S., 2 
x Albanese, R. A., 5 
x Altmann, M., 54 
x Ayoubi, I. S., 6 
x Benner, R. E., 61 
x Blair, D. E., 65 
* Blower, S., 83 
x Boyer, C. P., 27 
x Bradlow, S., 44 
x Branson, T. P., 18 
x Brooks, R., 15 
x Buchner, M., 3 
x Buonassisi, D. F., 77 
o Campbell, D., 81 
x Castillo, J. E., 76 
x Cheney, M., 7 
* Cohen, F., 14 
x Cohen, R. L., 28 
x Delzell, C. N., 34 
= Doolen, G., 60 
x Dovermann, K. H., 4 
x Dvinsky, A. S., 95 
x Engman, M., 17 
x Fishman, L., 8 
x Gardner, R. B., 51 


LJ 


x Gilbert, R. P., 9 

e Gilkey, P. B., 10 

x Grunbaum, F. A., 38 

x Guest, M., 12, 66 

x Gursky, M. J., 19 

x Hethcote, H. W., 84 

x Hindman, R. G., 22 

x Hirsch, M. W., 71 

x Hurtubise, J., 29 

x Hyman, J. M., 21 

x Johnson, D. L., 67 

x Jones, J., 30 

x Kaplan, E. H., 85 

x Karlsson, A., 39 
Kim, J. H., 98 

x Knupp, P. M., 78 

x Kossowski, M., 52 

x Kostelich, E. J., 35 

x Kreider, K., 40 

o Kristensson, G., 43 

x Kucharz, W., | 

x Lam, T. K., 13 

x Lapidus, M. L., 16 

* Li, J., 57 

x Liao, G., 79 


ALGEBRAIC TOPOLOGY 


x Lorenz, J., 94 

x Madden, J., 33 

x Mann, B. M., 11 

x Martin, G., 50 

o May, R. M., 82 

x McCormick, S., 58 

x Merrill, S. J., 55 
Meziani, A., 96 

x Moore, J. D., 68 

e Newell, A. C., 26 

x Nicolaenko, B., 36 

x Ochs, R., 41 
Ombe, H., 97 

x Perelson, A. S., 56 

x Powers, V., 32 
Redfern, M., 99 

e Rieffel, M. A., 62 

x Roberts, T. M., 42 

x Robey, T. H., 93 

x Robson, R. O., 31 

x Rundell, W., 73 

x Schreyer, H. L., 23 

xShadwick, W. F., 53 

x Simon, C. P., 87 

x Sirovich, L., 63 


ark Mahowald and Stewart Priddy 
(Contemporary Mathematics, Volume 96) 


* Smith, H. L., 72 
Sritharan, S. S$., 101 

* Sritharan, S. S., 80 

* Stanley, E. A., 86 

* Stasheff, J., 48 

x Steinberg, S., 20 

x Sulsky, D., 37 

x Sundararaman, D., 47 

x Tablewski, L. A., 91 
Temple-Raston, M., 100 

x Vance, R. R., 70 

x Vinokur, M., 24 

x Vogel, C. R., 74 

x Wall, D. J., 75 

x Wang, A. P., 88 

x Warsi, Z. U., 92 

x Weston, V. H., 89 

x White, A. B., Jr. 25 

x Wiggins, S., 64 

* Wolf, M., 45 

x Womble, D. E. 59 

x Wood, J. A., 69 

x Yang, P., 49 

x Yang, Y., 46 

x Zahrt, J. D. 90 
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Avner | 
Peter § 


This book will provide readers with an overview of some of the 
major developments in current research in algebraic topology. 
Representing some of the leading researchers in the field, the 
book contains the proceedings of the International Conference 
on Algebraic Topology, held at Northwestern University in 
March, 1988. Several of the lectures at the conference were 
expository and will therefore appeal to topologists in a broad 
range of areas. 


The primary emphasis of the book is on homotopy theory 
and its applications. The topics covered include elliptic 
cohomology, stable and unstable homotopy theory, classifying 
spaces, and equivariant homotopy and cohomology. 
Geometric topics—such as knot theory, divisors and 
configurations on surfaces, foliations, and Siegel spaces—are 
also discussed. Researchers wishing to follow current trends 
in algebraic topology will find this book a valuable resource. 


CC-D-I-Eubnc-Daomaimn-tummkutiíanugr 


1980 Mathematics Subject Classifications: 
55R45, 55T15, 18F25 

ISBN 0-8218-5102-0, LC 89-15023 

ISSN 0271-4132 

368 pages (softcover), August 1989 
Individual member $25, List price $41, 
Institutional member $33 

To order, please specify CONM/96NA 


All prices subject to change. Shipment will 
be made by surface. For air delivery add, 
Ist book $5, each additional book $3, maxi- 
mum $100. Prepayment required. Order from 
American Mathematical Society, P.O. Box 
1571, Annex Station, Providence, RI 02901- 
1571, or call toll free 800-321-4AMS (321- 
4267) in the U.S. and Canada to charge with 
VISA or MasterCard. 


Digitized by Arya Samaj 


Invited Speakers 

at AMS Meetings 
The individuals listed below have accepted invitations 
address the Society at the times and places indicated. 
forsome meetings, the list of speakers is incomplete. 


; Columbus, OH, August 1990 

w {Joseph G. Conlon John Morgan 

Michael G. Crandall (Progress in 

(Progress in Mathematics Lecture) 
Mathematics Lecture) Michael E. Taylor 
wunders Mac Lane (AMS-MAA) 


Denton, TX, November 1990 
John Leucke 
Clarence W. Wilkerson 


Aner D. Ash 
Peter S. Constantin 


ied addresses 
b the Section Pr 
/ “Steen months 


at Sectional Meetings are selected 
ogram Committee, usually twelve to 
E SEIEN In advance of a meeting. Members 
oua send E imate candidates for invited addresses 
i= * relevant information to the Associate 


y i : : à 
[tion Pus the Section who will forward it to the 


am Committee. 
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Organizers and Topics 


N list below aut Special Sessions 

hing s READS all the information about Spe- 
lin 'S issue o Noes of the Society available at the 
Hk i ow entitled eue: went to the printer. The sec- 
Ui "etable for nformation for Organizers describes 
p announcing the existence of Special 


dugu 
st] : 
Associate e Meeting in Columbus, Ohio 
j ti Dea N; W. Wistar Comfort 
ichi Ba Deadline Ge Jor organizers: Expired 
ang yeas Thon consideration: April 27, 1990 

eil Roberts, A. Dowling, Dijen Ray-Chaudhuri 

9n, Combinatorics 


Invited Speakers and 
Special Sessions 


Susan Jane Colley and Gary Kennedy, Algebraic geometry 

Zita M. Divis and David Terman, Dynamics of biological 
systems 

Richard K. Guy and Richard J. Nowakowski, Combina- 
torial games 

S. K. Jain and S. Tariq Rizvi, Ring theory 

Surinder K. Sehgal and Ronald Solomon, Group theory 


October 1990 Meeting in Amherst, Massachusetts 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 

Colin C. Adams, Hyperbolic manifolds 
Melvyn S. Berger, Non-linear dynamics in mathematics 

and science 
Haskell Cohen, Semigroups 
James E. Humphreys and Ivan Mirković, Lie groups and 

algebraic groups 
Chjan C. Lim, Algebraic graph theory 
V. S. Prasad, Ergodic theory 


November 1990 Meeting in Denton, Texas 
Central Section : 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 

Avner D. Ash and Mark S. Reeder, Arithmetic groups 
Elizabeth M. Bator, Russell G. Bilyeu and Paul W. Lewis, 

Banach spaces-functional analysis 
Ilya Bakelman, Geometric inequalities and convex bodies 
Scott T. Chapman and Nick H. Vaughan, Commutative 

algebra Lx - 
Daniel S. Freed, Robert F. Williams and Michael Wolf, 

Texas topology and geometry 
John Leucke and Robert Myers, Low dimensional topol- 

o, H 
PASE and Roger C. Zierau, Representation theory 

of Lie groups 3 A 
John W. Neuberger and Henry A. Warchall, Diferential 

equations : 

r F. Stiller, Algebraic geometry 


te 
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January 1991 Meeting in San Francisco, California 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: April 16, 1990 
Deadline for consideration: September 19, 1 990 


March 1991 Meeting in South Bend, Indiana 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: June 16, 1990 
Deadline for consideration: To be announced 


March 1991 Meeting in Tampa, Florida 
Southeastern Section 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: June 22, 1990 
Deadline for consideration: To be announced 


October 1991 Meeting in Fargo, North Dakota 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: January 25, 1 991 
Deadline for consideration: To be announced 


January 1992 Meeting in Baltimore, Maryland 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: April 8, 1991 
Deadline for consideration: To be announced 


January 1993 Meeting in San Antonio, Texas 
Associate Secretary: Lance W. Small 
Deadline for organizers: April 13, 1992 
Deadline for consideration: To be announced 


January 1994 Meeting in Cincinnati, Ohio 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: April 5, 1993 
Deadline for consideration: To be announced 


Information for Organizers 
Special Sessions at Annual and Summer Meetings are 
held under the supervision of the Program Committee 
for National Meetings (PCNM). They are administered 
by the Associate Secretary in charge of that meeting 
with staff assistance from the Meetings and Editorial 
Departments in the Society office in Providence. 

According to the “Rules for Special Sessions" of the 
Society, Special Sessions are selected by the PCNM from 
a list of proposed Special Sessions in essentially the same 
manner as Invited Speakers are selected. The number 
of Special Sessions at a Summer or Annual Meeting 
is limited. The algorithm that determines the number 
of Special Sessions allowed at a given meeting, while 
simple, is not repeated here, but can be found in “Rules 
for Special Sessions” on page 614 in the April 1988 issue 
of Notices. 

Each Invited Speaker is invited to generate a Special 
Session, either by personally organizing one or by having 
a Special Session organized by others. Proposals to 
organize a Special Session are sometimes requested 


ao. ARE SANA Go peeshers eistonstri 


proposals to organize a Special Session a 


: x € 
to the Associate Secretary in charge of that me sth cnt 
inp 


is an ex-officio member of the committee wh] as 
address may be found below). These E. AM Der 
be in the hands of the PCNM well in omo i 
j i : Meg ó 
meeting and, in any case, at least nine months i Dow 


the meeting at which the Special Session fs 


order that the committee may consider al] dis he | (rel 
Propo! 


for Special Sessions simultaneously. Proposals m pastem 
sent to the Providence office of the Society oa a 
"o Noil — Det 


or directed to anyone other than the Associate $e] We 
SECTE 


will have to be forwarded and may not be regen| — Mi 
time to be considered for acceptance. Cea em 

It should be noted that Special Session; mel (Td 
announced in Notices in such a timely fashion thy | S. 
member of the Society who so wishes may E 5 


abstract for consideration for presentation in the Sp Uni 
Session before the deadline for such consideration. i) C" 
deadline is usually three weeks before the Deadline is. 2. 
Abstracts for the meeting in question. j ; | 

Special Sessions are very effective at Sectional Mt ssi 
ings and can usually be accommodated. They are sl months 
by the Section Program Committee. The processing; "be 
proposals for Special Sessions for Sectional Meet pete 
is handled by the Associate Secretary for the Sei: 
who then forwards the proposals to the Section Progi 
Committee, which makes the final selection of the im 
posals. Each Invited Speaker at a Sectional Meet: T 
invited to organize a Special Session. Just as for natt ii 
meetings, no Special Session at a Sectional Metti, . d 


n 
s w E 
be approved so late that its announcement appear Sessio 


E 


the deadline after which members can no longer s «the sr 


stracts for consideration for presentation in that yino 
Session. jid Sessio 

The Society reserves the right of first refus aT that | 
publication of proceedings of any Special Sessio" og, tsi 


am 
proceedings appear in the book series Cont D 
g SIC 


Mathematics. als f^ 
More precise details concerning per d it = 
organizing of Special Sessions may ; aint ine 
“Rules for Special Sessions” or may am 
any Associate Secretary. | 294 
Which 
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Proposals for Special A 
m 


Associate Secretaries ed bY 

The programs of Sectional Meetings are arang 
Secretary for the section in question: : 
Far Western Section (Pacific and Mountain) 

Lance W. Small, Associate Secretary 

Department of Mathematics 

University of California, San Diego 

La Jolla, CA 92093 

e-mail: g-small@math.ams.com 


either by the PCNM or by the Agsogiaia, Sessetarysatherangri Colle DEC pen. 


b 


QN arme ma 
| "uj i esit of Oklaho 
$ Ihe! 5 pHSC 423 
Du 

cwm. 
| gmail: pmi 6711) 
hg! elephone D 


Opg pastern section ? , 
a PA wistar Comfort, Associate Secretary 
p 


Noi; pepartment of Mathematics 

«CT a Wesleyan University T 

LUE Middletown. 4 

Wel y email: g.comfort@math.ams.com 


| Telephone 203 - 347-9411) 


Dust y Southeastern Section 
hate! joseph A. Cima, Associate Secretary 
Wi! Department of Mathematics i 
Spei University of North Carolina, Chapel Hill 
N w Chapel Hill, NC 27599 - 3902 
li ,| email g.cima@math.ams.com 
Ii. (Telephone 919-962- 1050) 

As a general rule, members who anticipate organizing Special 
il Mie! Sessions at AMS meetings are advised to seek approval at least nine 
selee months prior to the scheduled date of the meeting. No Special Sessions 
sin; @ be approved too late to provide adequate advance notice to 
fecit: members who wish to participate. 
Set 
Progi 
tery Information for Speakers 
ett: d EM of the papers presented in Special Sessions 
mit ae Ai of the Society are invited papers, but any 
ing ms of the Society who wishes to do so may submit 
asp < “osttact for consideration fi nh i 
a] Sesion, provi ideration for presentation in a Special 
Ui DC ed it is received in Providence prior to 
Be ) mouncement y deadline announced above and in the 
Tl ession has i ote meeting at which the Special 
“7p, at there ig mo oue Contributors should know 
1.7 Sessi a limitation in size of a single Special 


not sion, S0 that it * : 
M filed p, -at It is sometimes true that all places are 


E Sion are eee Papers not accepted for a Special 
ji | $ Stracts o ra as ten-minute contributed papers. 
ed the cation at a Š ers submitted for consideration for 
Man idence off Pecial Session must be received by 
| illemai: ce (Editorial Department, American 


Mati à 
| ud) 5 a eest P. O. Box 6248, Providence, RI 
| qe Usually ie cial deadline for Special Sessions, 
| m Pape ree weeks earlier than the deadline for 
's for the same meeting. The Council has 


oibavited Speakers; 


decreed that no paper, whether invited or contributed, 
may be listed in the program of a meeting of the Society 
unless an abstract of the paper has been received in 
Providence prior to the deadline. 

Electronic submission of abstracts is now available to 
those who use the TEX typesetting system. Requests to 
obtain the package of files may be sent electronically via 
the Internet to abs-request@math.ams.com. Requesting 
the files electronically will likely be the fastest and 
most convenient way, but users may also obtain the 
package on IBM or Macintosh diskettes, available free 
of charge by writing to: Electronic Abstracts, American 
Mathematical Society, Publications Division, P.O. Box 
6248, Providence, RI 02940, USA. When requesting 
the Abstracts package, users should be sure to specify 
whether they want the plain TEX, AmMS-TEX, or the 
IATEX package. 


Number of Papers Presented 


Joint Authorship 

Although an individual may present only one ten-minute 
contributed paper at a meeting, any combination of joint 
authorship may be accepted, provided no individual 
speaks more than once. An author can speak by invitation 
in more than one Special Session at the same meeting. 

An individual may contribute only one abstract by 
title in any one issue of Abstracts, but joint authors 
are treated as a separate category. Thus, in addition to 
abstracts from two individual authors, one joint abstract 
by them may also be accepted for an issue. 


Site Selection for Sectional Meetings 
Sectional Meeting sites are recommended by the As- 
sociate Secretary for the Section and approved by the 
Committee of Associate Secretaries and Secretary. Rec- 
ommendations are usually made eighteen to twenty-four 
months in advance. Host departments supply local in- 
formation, ten to twelve rooms with overhead projectors 
for contributed paper sessions and special sessions, an 
auditorium with twin overhead projectors for invited 
addresses, and registration clerks. The Society partially 
reimburses for the rental of facilities and equipment, and 
for staffing the registration desk. Most host departments 
volunteer; to do so, or for more information, contact the 


Associate Secretary for the Section. 
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Vortex dynamics and vortex methods 


The twenty-first AMS-SIAM Summer Seminar in Applied 
Mathematics will be held June 18-29, 1990, at the 
University of Washington, Seattle. The seminar will 
be sponsored jointly by the American Mathematical 
Society and the Society for Industrial and Applied 
Mathematics (SIAM). It is anticipated that the seminar 
will be supported by a grant from federal agencies. The 
proceedings of the seminar will be published by the AMS 
in the Lectures in Applied Mathematics series. 

The subject of this seminar will be the study of 
vorticity-dominated fluid motion. Numerical techniques 
and their applications will be discussed (in particu- 
lar, there will be several talks about discrete vortex 
methods). Applied mathematical analysis and laboratory 
experiments will be additional lecture subjects. A com- 
bination of introductory exposition and recent research 
results will be presented in the lectures. A goal of the 
seminar is to bring together researchers with different 
viewpoints in order to suggest new approaches and to 

facilitate critical evaluations of existing techniques for 
the study of vorticity-dominated flows. 

A partial list of invited speakers includes J. BELL, 
Lawrence Livermore National Laboratories; T. BUTTKE, 
Courant Institute of Mathematical Sciences, NYU; R. 
CAFLISCH, University of California, Los Angeles; A. J. 
CHORIN, University of California, Berkeley; W. DAHM, 
University of Michigan; J. FERZIGER, Stanford Univer- 
sity; A. GHONIEM, Massachusetts Institute of Technology; 
R. GLOWINSKY, University of Houston; W. HENSHAW, 
IBM T.J. Watson Research Center; H. HORNUNG, Cali- 
fornia Institute of Technology; T. Hou, Courant Institute 
of Mathematical Sciences, NYU; S. HUBERSON, ONERA, 
France; A.K.M.F. Hussain, University of Houston; R. 
Krasny, University of Michigan; J. LAsHERAS, Univer- 
sity of Southern California; A. MAJDA, Princeton Uni- 
versity; P. Marcus, University of California, Berkeley; S. 
Mas-GALLIC, Ecole Polytechnique, France; E. MEIBURG 
Brown University; J. NEU, University of California, 
Berkeley; S. ORSZAG, Princeton University; J. SETHIAN, 
University of California, Berkeley; M. SHELLEY, Un 

versity of Chicago; and G. TRYGGVASON, University of 
Michigan. 

The Organizing Committee consists of CHRISTO- 
PHER R. ANDERSON, University of California, Los Ange- 
les, co-chair; STEPHEN CHILDREss, Courant Institute of 
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Ecole Polytechnique, Paris; CLAUDE GREENGAR tL 
T.J. Watson Research Center, co-chair; anq jm lj pe th 
LEONARD, California Institute of Technology, Tho» py the 
A brochure will be available from the AMS of 
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which will include information on accommodation g «sani 
local information. Participants will be requi s La 
à : S quired to pay} versity 

$20 registration fee and a $25 social fee. VY. ( 
Those interested in attending the seminar swiy BL 
send the following information to the Summer Senin Stony | 
Conference Coordinator, American Mathematical Se ley Re 
ety, P.O. Box 6248, Providence, RI 02940; by electri Angele 
mail: BAV@MATH.AMS.COM; or by FAX: 401-3! (co-cha 
3842 before March 23, 1990. It is 
ported 
Procee 
series | 


1. Full name; 
2. Mailing address; 
3. Telephone number and area code for ofice: Th 
home. E-mail address (if applicable); he a 
4. Member of AMS or SIAM? Include customer m 
if an AMS member; HAYNE 
Anticipated arrival and departure dates; Rapin 
Your scientific background relevant to the tO hy 
Financial assistance requested (estimate qui The 
travel); es a differ 
8. Indicate if interested in attending if SUP" of exp] 
offered. Indicate if support is not required. [Seen i 


jn 
Participants who wish to apply for 4 V Ps 
should so indicate; however, funds availab gi if 
seminar are very limited and individuals who Grad long y 
support from other sources should do MEL Mere e 
students who have completed at least one yea te se 
school are encouraged to participate. — aduti i Cor 
Funds may also be available for foreign Fa st : 5 
dents under the Short Term Enrichment PIOS Pal 
of the United States Information Agen® e vit oe 
dents must meet the following eligiD! ne stud! 
1. must be enrolled in full-time gradu e not | 
U.S. institution of higher education; ^. supp" 
any U.S. government funds for academ "uus edt 
not on refugee, immigrant, Or tourist ve ious! 
have not been awarded STEP gran® - 
eligible should include the following n 
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ES r Research Institute sponsored 
D, [ji the thirty-eighth Summe 5 


Tis v the American Mathematical pisce devoted 
j piferential Geometry and will take place at the 
S o niversity of California, Los Angeles. Members of the 
nz Organizing Committee are: ROBERT BRYANT, Duke Uni- 
o payil versity; EUGENIO CALABI, University of Pennsylvania, 
|s Y. CHENG, University of California, Los Angeles; 
stoi! H, BLAINE LAWSON, State University of New York, 
emi; Stony Brook; H. Wu, University of California, Berke- 
l Sis ey; ROBERT E. GREENE, University of California, Los 
clint Angeles (co-chair); and S. T. Yau, Harvard University 
01-334 (co-chair). 

ltis anticipated that the institute will be partially sup- 
ported by a grant from the National Science Foundation. 
Proceedings of the institute will be published in the AMS 
jce | SES Proceedings of Symposia in Pure Mathematics. 
This topic was selected by the 1988 AMS Commit- 
erty : E Summer Institutes and Special Symposia whose 
Des "E ue time were: STEVEN L. KLEIMAN (chair), 
F ed ILLER, RAGHAVAN NARASIMHAN, PAUL H. 
dy FIELD T THoMas C. SPENCER, and ROBERT B. 
[ , JR.. 


Th ; 
iq, Years since the last AMS Summer Institute on 


+ ag differen : 
ME g S geometry, held in 1973, have been a period 
m E and exciting research in this subject. 
jit? be ace rospect, the 1973 institute both recounted 


iv | 0s any ishments in geometry in the 1960's and early 
oe) hr the e * te same time marked some new directions 
jad long wit ike lemannian geometry in the purest sense 
ji E enjoyin eory of characteristic classes in geometry 
d » ‘een 5 s mphant period. The previous decade 
Dm Complete o er-pinching Sphere Theorem, results 
Gf Use Pen manifolds of nonnegative curvature, 
Ty of ee asymptotics in invariant theory, 
j Ute Y of foliatio Invariants, and the rapid growth of 
j E ns. The 1973 institute also heralded 
AN th ewed mer work on prescribed curvature, 
e eginnin in the spectrum of the Laplacian, 
Wer i UN the study of complex manifolds 
tthe Vth per: Ods. These were all portents of a 
© Use gf. Od Which would inv i 

3 olve a vast increase 

“etry. differentia erential equations in geometry. 
self a °° associati equations arise naturally in ge- 
kht | Partial diffen of curvature tensor to metric 
Í fa erential operator, which could be 
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Many other operators also arise naturally, as the Euler- 
Lagrange equations for variational problems. Naturally 
arising variational problems yield the minimal subman- 
ifold equations, the equations for harmonic maps, the 
complex Monge-Ampere equation for the Ricci curva- 
ture of a Kahler manifold, and the Yang-Mills equations. 
Since the early 1970's, significant progress has been made 
in understanding all these partial differential equations 
and many others on manifolds. In a virtually unprece- 
dented way, it has become possible to approach the 
problems of geometry by direct study of the relevant par- 
tial differential equations. The results have transformed 
the subject of differential geometry. 

Any reasonably short list of specific theorems will 
be necessarily partial, so numerous are the results, but 
some highlights will help to indicate the magnitude of 
the progress made: the solution of the Calabi Con- 
jecture on the existence of canonical Einstein-Káhler 
metrics; the related constructions of a canonical com- 
plete Einstein-Káhler metric on pseudoconvex domains 
in C"; the solution of the positive mass conjecture of rel- 
ativity; the classification of manifolds of positive scalar 
curvature; results on minimal surfaces in 3-manifolds 
which were instrumental in the proof of the Smith 
Conjecture; the use of harmonic maps to prove rigidity 
theorems for complex manifolds; the characterization 
of C" by curvature and related results on gap phe- 
nomena for Riemannian manifolds; the development of 
harmonic function theory on manifolds; the construction 
of surfaces of constant mean curvature; new results on 
differential systems; the determination of the possible 
holonomy groups; the solution of the Frankel conjecture 
on compact Káhler manifolds of nonnegative bisectional 
curvature; the solution of the Yamabe problem; the de- 
formation of manifolds of positive Ricci curvature to 
constant positive; and the existence of canonical metrics 
on stable vector bundles. 

Special mention should be made of the spectacular 
geometric results arising from Yang-Mills theory. Yang- 
Mills theory is again an example of an extremal problem, 
in this case in effect the minimization of the square 
integral of the curvature of a connection on a princi- 
pal bundle. When the bundle lies over a 4-dimensional 
manifold, an additional structural feature arises in that 
the Hodge star takes the curvature 2-form again to 

t 2-forms can be symmetrized and 
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antisymmetrized relative to this operation. Out of this 
rich geometric structure arises the possibility of proving 
profound differential topological results on 4-manifolds 
by geometric methods. The most spectacular of these is 
perhaps the existence of “exotic” (nonstandard) differen- 
tiable structures on topological R4. 
There have also been revolutionary developments 
in Riemannian geometry outside the partial differential 
equations methods. New concepts and methods involving 
the limiting behavior of metrics and the structure of the 
space of Riemannian manifolds as a whole have given 
new life to manifold geometry. Highlights include: the 
characterization of almost flat manifolds; the bounds on 
the Betti numbers of manifolds of nonnegative curva- 
ture; finiteness and convergence theorems for manifolds 
satisfying curvature bounds; and a comprehensive theory 
of manifolds of negative curvature. 

The general intention for the 1990 Summer Insti- 
tute is to cover not only developments in differential 
geometry itself, but also related topics in other parts 
of mathematics and in physics. The planned format 
is to have a number of one hour survey lectures in 
the morning sessions offering more broadly sketched 
viewpoints, followed in the afternoons by shorter, more 
specialized seminar lectures in parallel sessions. For orga- 
nizational purposes the subject will be divided into eight 
subdivisions: 1. Riemannian geometry; 2. Minimal sub- 
manifolds; 3. Complex geometry and L? cohomology; 4. 
General theory of partial differential equations on mani- 
folds: harmonic functions and mappings, Monge-Ampere 
equation, differential systems, and isometric embedding; 
5. Eigenvalues, heat flow, and index theory; 6. Gauge 
theory and geometry in mathematical physics; 7. Groups 
and manifolds, and dynamical systems; 8. Symplectic 
geometry. 

While it is anticipated that seminar activity on all 
these topics will continue throughout the three weeks 
of the institute, each week will have a different specific 
emphasis on two or more of the eight topics. A tentative 
list of the topics to be addressed follows. 


Week One: July 8 - 14: Minimal submanifolds; general 
theory of partial differential equations on manifolds; 
eigenvalues, heat flow and index theory. 

Week Two: July 15 - 21: Gauge theory and geometry 
in mathematical physics; symplectic geometry; complex 
geometry and L? cohomology. 

Week Three: July 22 - 28: Riemannian geometry; 
groups and manifolds, and dynamical systems. 


A partial list of survey lecturers includes: (week one) 


S. S. CHERN, Z. Gao, R. HAMILTON, J. Jost, P. Li, R. 
SCHOEN, W. WEEKS, H. WENTE; (week two) J. BISMUT, 
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R. Bott, N. HITCHIN, J. MILLsON, I. Sing | 
: ER | 
C. TAUBES, A. WEINSTEIN; (week three) w Mn | 
J. CHEEGER, P. EBERLEIN, T. FARRELL D G AU, | | 
GROVE, P. PETERSEN, D. SULLIVAN, ` Pao) Sy 
Accommodations will be available in | 
residence halls for participants; cafeteria the ¢ x Ne 
will be available. All facilities will be acce Style ed |” 
handicapped. Ssible t " 
Information on housing, dining, trave] and | a 
ill be sent to invited ici RC the gp 
area W1 DE : participants in the ee 
Each participant will pay a registration fee a Sy The | 
fee to cover the costs of social events scheduled sy matica 
the institute. d. pedo 
Those interested in receiving an invitation to E the " 
pate in the institute should send the following infor T sj 
tion to the Summer Institute Conference Coordin, matia 
American Mathematical Society, Post Office Bor (i \athe 
Providence, RI 02940, prior to April 1, 1990 or tin: Biolog 
electronic mail: WSD@MATH.AMS.COM, or byFal, ..- 
401-331-3842. j The 
Please type or print the following: he Li 
]. Full name; a 
2. Mailing address; Hans ( 
3. Telephone number and area code for office 2; Rinzel 
home; 
4. Which week or weeks you wish to attend; — | The 
5. Your scientific background relevant to the inst There 
topic: Friday 
6. Financial assistance requested; E ute 
7. Indicate if interested in attending if support For 
offered. Indicate if support is not required. | erence 
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any U.S. government funds for academic P us y 
not on refugee, immigrant, Or tourist VES (ous T 
have not been awarded STEP grants p Ic ation” 
eligible should include the following 12 a cout) 
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student status; 3. name of institution e ify sa 
of an official at the institution who ©” X pl 
financial situation. 
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à umty-fourth annual Symposium on Some Mathe- Program 
i te Questions in Biology on Neural networks will be v 
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dur. peld on Tug du m ne ere OL Thursday, August 2, 9:30 a.m. 
| we Congress of the in Chai ; i iversi iti i 
E aromis (IUPAB), July 29 - August 3, 1990. airman: Robert Miura, University of British Columbia 


s sponsored by the American Mathe- Neurodynamics. Jack D. Cowan, University of 


lin matical Society, the Society for Industrial and Applied Chicago 


x 64) \athematics (SIAM), and the Society for Mathematical Learning, networks, and approximation theory. T. A. 
thing! Biology (SMB). Poacaio, Massachusetts Institute of Technology 

y BU : Tu Neural networks, information theory and perception, 
j The AMS-SIAM-SMB Committee on Mathematics in in animals and machines. RALPH LINSKER, IBM T. J. 
ihe Life Sciences serves as the Organizing Committee Watson Research Center 

for he symposium. The committee consisted of Jack D. 
Cowan (organizer), Michael C. Mackey, Marc Mangel, 


Hans G. Othmer, Richard E. Plant (chairman), and John 


Yom) The symposium i 


Friday, August 3, 9:30 a.m. 


me) Rimel, Chairman: John Rinzel, National Institutes of Health 
, n eme of the symposium is Neural networks. sesso: ds See ee ia Dee 
D iy a be De morning sessions on Thursday and ANC: SIGISH Val eoi , 
, August 2 and 3 i : F y à 

lectures, x cach including (hte: ooo Growing and pruning neural networks: relation to sta- 
us Forfi : tistical mechanics. ALAN LAPEDES, Los Alamos National 

| rence quiet information, contact the Symposium Con- Laboratory 
* [N00940 IUE AMS, P.O. Box 6248, Providence, Perspectives in computational neurobiology. TERRENC 
at) y electronic mail: BAV@MATH.AMS.COM. J. SEJNOWSKI, Salk Institute 
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Call For Topics 
For 1992 Conferences 


Suggestions are invited from mathematicians, either 
singly or in groups, for topics of the various confer- 
ences that will be organized by the Society in 1992. 
The deadlines for receipt of these suggestions, as well 
as some relevant information about each of the con- 
ferences, are given below. An application form to be 
used when submitting suggested topic(s) for any of these 
conferences (except the Short Course Series) may be ob- 
tained by writing to the Meetings Department, American 
Mathematical Society, P.O. Box 6248, Providence, RI 
02940, or telephoning 401-455-4146, or sending E-mail 
to MEET@MATH.AMS.COM. 
Individuals willing to serve as organizers should 
be aware that the professional meetings staff in the 
Society’s Providence office will provide full support 
and assistance before, during, and after each of these 
conferences. Organizers should also note that for all 
conferences, except Summer Research Conferences, it is 
required that the proceedings be published by the Society, 
and that proceedings of Summer Research Conferences 
are frequently published. A member of the Organizing 
Committee must be willing to serve as editor of the 
proceedings. 
All suggestions must include (1) the names and af- 
filiations of proposed members and the chairman of 
the Organizing Committee; (2) a one- to two-page de- 
scription addressing the focus of the topic including the 
importance and timeliness of the topic, and estimated 
attendance; (3) a list of the recent conferences in the 
same or closely related areas; (4) a tentative list of names 
and affiliations of the proposed principal speakers; and 
(5) a list of likely candidates who would be invited to 
participate and their current affiliations. Any suggestions 
as to sites and dates should be made as early as possible 
in order to allow adequate time for planning. However 
proposers of conferences should know that, by action of 
the AMS Board of Trustees, the Meetings Department 
of the Society is responsible for the final selection of 
the site for each conference and for all negotiations with 
the host institution. Individuals submitting suggestions 
for the conferences listed below are requested to recom- 
mend sites or geographic areas which would assist the 
Meetings Department in their search for an appropriate 
site. In the case of Joint Summer Research Conferences 
in the Mathematical Sciences, a one-, two-, or three-week 
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The symposium in pure mathematics has ca Cur 
been conducted in the spring of even-numbered N 181- 
conjunction with a sectional meeting. The d HASTI 
can be held independently of a sectional me pos ggg. 


: Cling a 
serves to honor great accomplishments in malc 6. Ort 


Proceedings are normally published by the Socie; m 
volumes in the series Proceedings of Symposia in pol models 


Mathematics. r ` 
Topics in recent years have been: ‘othe 


1984- Pseudodifferential operators and Fourier inte; 
operators with applications to partial differential es Dea 
tions, organized by FRANCOIS TREVES of Rutgers Uni: 
sity 

1987- The mathematical heritage of Herman We) 
ganized by R. O. WELLs, JR. of Rice University. 
1989- Complex geometry and Lie theory, organize 
JAMES CARLSON and C. HERBERT CLEMENS, Univers) 


of Utah. The " 
Deadline For Suggestions: September 1, 1990 oS 
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appl 

. ith 
1992 AMS Summer Institute : 
Summer institutes are intended to proxies an ties 7 
standable presentation of the state of the m ad Cu 
field of research in pure mathematics an us $9... 
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over a three-week period. Dates for a summe st Mpha 
must not overlap those of the Society’s sum yel i Med p 
which at the time of this printing have” v «ga Sa 
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Society as volumes in the series Procee?! ig’ 
in Pure Mathematics. jb w. 

Current and recent topics: pras and P uq 
1988- Operator theory/Operator alge Uni On 
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tions, organized by WILLIAM B. ARVESOS pou D 
of California, Berkeley, and RONALD ox. A 
State University of New York at SS col 
1989 — Several complex variables xo of We 
try, organized by STEVEN G- KRAN í 
University. 

1990- Differential geometry, 9 
GREENE of University of Californi: 
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SHING-TuNG Yau of Harvard Unie 1, m 
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e m, sponsored jointly by the AMS, 


Mathem: 
-day Da al and Applied Mathematics, and 
, Society p Mathematical Biology, is usually held 
ciety 10 with the annual meeting of a biological 
iu associated with the topic. Papers from the 
‘ty closely ublished by the AMS as volumes in the 
[m ce hematics in the Life Sciences. 
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2 G OTHMER A 
Tai Nest allocation and sex change: Experiments and 


‘ily adels, organized by MARC MANGEL of the University 
in Pe t California, Davis. 

990-Neural Networks, organized by JACK D. COWAN 
‘of the University of Chicago. 


Deadline For Suggestions: September 1, 1990 


a ee AMS-SIAM Summer Seminar 
O Iie AMS | x summer seminar, sponsored jointly by 
TOS | the Society for Industrial and Applied 
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Ite ates See €matics in which experts can exchange 
ut Proceedings = and newcomers can learn about the field. 
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LUAM HLER of Virginia Polytechnic Institute 
HITE of Exxon Research & Engineering 
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1992 AMS-IMS-SIAM Joint Summer 
Research Conferences in the 
Mathematical Sciences 
These conferences, jointly sponsored by the AMS, the 
Institute for Mathematical Statistics, and the Society 
for Industrial and Applied Mathematics, are similar in 
structure to those held at Oberwolfach and represent 
diverse areas of mathematical activity, with emphasis on 
areas currently especially active. Careful attention is paid 
to subjects in which there is important interdisciplinary 
activity at present. Topics for the seventh series of one- 
week conferences, being held in 1990, are: Probability 
models and statistical analysis for ranking data; Inverse 
scattering on the line; Deformation theory of algebras 
and quantization with applications to physics; Strategies 
for sequential search and selection in real time; Schottky 

Problems; and Logic, local fields, and subanalytic sets. 

If proceedings are published by the AMS, they will 
appear as volumes in the series Contemporary Mathe- 
matics. 


Deadline For Suggestions: February 1, 1991 


Call for Topics for 
1992 AMS Short Course Series 

The AMS short courses consist of a series of introductory 
survey lectures and discussions ordinarily extending over 
a period of one-and-one-half days starting immediately 
prior to the Joint Mathematics Meetings held in January 
and August each year. Each theme is a specific area of 
applied mathematics or mathematics used in the study 
of a specific subject or collection of problems in one of 
the physical, biological, or social sciences, technology, or 
business. z 

Current and recent topics: 

Combinatorial games (August 1990), Mathematical 
questions in robotics (January 1990), Cryptology and 
computational number theory (August 1989), Matrix the- 
ory and applications (January 1989), Chaos and fractals 
(August 1988), Computational Complexity Theory (Jan- 
uary 1988). Proceedings are published by the Society 
as volumes in the series Proceedings of Symposia in 
Applied Mathematics, with the approval of the Editorial 
Committee. 

Deadline for Suggestions: Suggestions for the January 
1992 course should be submitted by July 1, 1990; Sug- 
gestions for the August 1992 course should be submitted 


by December 1, 1990. 
Submit suggestions to: James W. Maxwell, AMS, P.O. 


Box 6248, Providence, RI 02940. 
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and meetings or symposia devoted to specialized topics, as well as announcements putational Physics, Boulder, Colg! us 
of regularly scheduled meetings of national or international mathematical organizations. (Sep. 1989, p. 914) sva 
(Information on meetings of the Society, and on meetings sponsored by the Society, will 1990. IMACS Conference on Come x 
nd inside the front cover. 3 : : d 
BN ANNOUNCEMENT will A published in Notices if it contains a call for papers, RU Design, Yugoslavia. (Sep. ena 
i and specifies the place, date, subject (when applicable), and the speakers; a second p. ) Tho 
: full announcement will be published only if there are changes or necessary additional 1990. CWI-IMACS Symposia on Pant, wick 
1 information. Once an announcement has appeared, the event will be briefly noted in each Scientific Computing, Amsterdam, INE 
Š issue until it has been held and a reference will be given in parentheses to the month, Netherlands. (Feb. 1990, p. 216) Cor 
) year, and page of the issue in which the complete information appeared. Asterisks (*) 1990-1991. Academic Year Deu! Man 
a mark those announcements containing new or revised information. Ane JAN 
3 IN GENERAL, announcements of meetings and conferences held in North America carry Operator Theory and Coui d BITI 
2 only date, title of meeting, place of meeting, names of speakers (or sometimes a general Mittag-Leffler Institute, ©) TIN 
3 statement on the program), deadlines for abstracts or contributed papers, and source den. (Dec. 1989, p. 1432) or 
of further information. Meetings held outside the North American area may carry more nsfn 
detailed information. In any case, if there is any application deadline with respect to Loc! 
participation in the meeting, this fact should be noted. All communications on meetings March 1 990 pea, 
and conferences in the mathematical sciences should be sent to the Editor of Notices, a g, Un 
care of the American Mathematical Society in Providence. * 19-23. DIMACS Workshop: e in 
DEADLINES for entries in this section are listed on the inside front cover of each issue. In ments, Center for Discrete Mati M i Fo 
order to allow participants to arrange their travel plans, organizers of meetings are urged d Theoretical Computer Science“ = 
to submit information for these listings early enough to allow them to appear in more than an : NJ ) erg 
one issue of Notices prior to the meeting in question. To achieve this, listings should be Brunswick, N- th ® Uni 
received in Providence SIX MONTHS prior to the scheduled date of the meeting. PROGRAM: This is the eae Ti 
EFFECTIVE with the 1990 volume of Notices, the complete list of Mathematical Sciences shop in the D ACS Spec! 1 Gf Ota, 
Meetings and Conferences will be published only in the September issue. In all other Discrete and Comput? E "m : 
3 issues, only meetings and conferences for the twelve-month period following the month Be he plan is to have asm m Sto 
| of that issue will appear. As new information is received for meetings and conferences ey T x = d an contribu! a ofo 
that will occur later than the twelve-month period, it will be announced at the end of the ber of invite courage mt ly 
listing in the next possible issue. That information will not be repeated until the date of in order to eA the p3 iud on: 
the meeting or conference falls within the twelve-month period. interaction amo db W. d las 
ORGANIZERS: R- A. Biome vs 
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INVITED echn0l08): 3 P lat 


1989-1990. Academic Year Devoted to  Procram: The Dept. of Math. of the Institute of Univ. f 
Hyperbolic Geometry and Quasiconformal Univ. of Pisa and the Scuola Nor- parisons "ity Univ. wie 
Mappings, Mittag-Leffler Institute, Djur- male Superiore will organize in the Goodman, iv. 0 War scl 
sholm, Sweden. (Dec. 1988, p. 1584) spring term 1990 a special semester , 
1989-1990. Special Year in Geometry, to honour the memory of Aldo An- 
University of Maryland, College Park, dreotti. The semester will be mainly 
MD. (Dec. 1989, p. 1432) dedicated to algebraic geometry, com- 
plex analysis, analytic geometry and 
loco eS ee EE I TM partial differential equations. 
INVITED SPEAKERS: W. Barth, A. Beau- 
*Spring Term 1990. Aldo Andreotti Spe- ville, E. Bierstone, J.E. Bjork, E. 
‘cial Semester in Pisa, Pisa, Italy. Bombieri, F. Camapana, A. mouidy, 
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uter Science, Univ. of 


| ; mp 
Tre! pti Clanchester, England. 
e 


è: peste" : ; 
lá; - Mat . The colloguium aims to 
proaRAn forum for theoreticians 
provide he: new developments in 
p E^ ]uding logic and semantics 
formal methods, term 
giting specification and verifica- 
MEn and functional program- 
ructures, algorithms and 
computational algebra, 
parallel computation 
dels of concurrency, formal 
nd type theories, and arti- 


and mO 
languages à 
fcial intelligence. 

ORGANIZING COMMITTEE: J. Tucker, 


Jor Swansea; M. Jerrum, Edinburgh; J. 
| Shawe-Taylor, R.H.B.N.C.; D. Ryde- 
Come! heard, Manchester; P. Dunne, Liv- 
P. B erpool; M. Paterson, Warwick; B. 
) Thompson, Swansea; A. Gibbons, War- 
nPant. wick: H. Simmons, Aberdeen. 
am INFORMATION: BCTCS6, Dept. of 
) Comp. Sci., Univ. of Manchester, 
edd! Manchester M13 9L, U.K. email: 


Ame JANET: bctcs6(guk.ac.man.cs; 
jin Si UE betcs6@cs.man.ac.uk; 
A: 


betcs6@cs.man.ac.uk 


or betcs%cs.man.ac.uk@ 
nsfnet-relay.ac.uk, 


as j : 
lu i Sixth Pacific Coast Gravity Meet- 
An | W. of Oregon, Eugene, OR. 
athe INFORMATION: 
ü ; : 5 Dra 
T i nGmath.orst edu) or J. ims 
d Aa Fone of Theoretical Science, 
ED eee Eu OR 4703): 
ale) thirty. 
al Ge? Sava, e Algebra Day, Univ. of 
mal” a Ontario, Canada. 
y^ 
ot" 
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PS, , Abril 1990 
» iy e Dimensi 
N S Mary] Sonal Dynamics, Uni- 


s , a 
41, 0.34) adat College Park. (Jan. 


Baltimore, 


Odes, Oberwolfach, 
ermany. (Jul/Aug. 


1989, p. 766) 


1-14. NATO Advanced Study Institute 
on *Generators and Relations in Groups 
and Geometries", Castelvecchio Pascoli 
(Lucca), Italy. (Sep. 1989, p. 916) 

3-4. Mathematics in a Changing Cul- 
ture, Glasgow College, Glasgow, Scot- 
land. (Jan. 1990, p. 54) 

3-5. Forty-second British Mathematical 
Colloquium, University of East Anglia, 
Norwich, Norfolk, England. (Jan. 1990, 
p. 54) 

4—7. Symposium on Distributions with 
Given Marginals (In Memory of Giuseppe 
Pompilj), Rome, Italy. (Oct. 1989, p. 1095) 
5-7. Twenty-fourth Annual Spring Topol- 
ogy Conference, Southwest Texas State 
Univ., San Marcos, TX. (Nov. 1989, 
p. 1249) 

5-8. Conference on Algebraic K-theory 
and Algebraic Number Theory, Johns 
Hopkins Univ., Baltimore, MD. (Jan. 
1990, p. 54) 

7-8. Eastern Section Meeting of the 
AMS, Pennsylvania State University, Uni- 
versity Park, PA. (Note change in date 
from Oct. 1989, p. 1095) 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


7-8. 1990 Association for Symbolic 
Logic Spring Meeting (in conjunction 
with a Spring meeting of the AMS and 
a MAMLS meeting), Pennsylvania State 
University, University Park, PA. (Feb. 
1990, p. 217) 

*7-9. History in Mathematics Education, 
Univ. of Leicester, Leicester, England. 


PRoGRAM: The format is a mixture 
of talks, from teachers in this coun- 
try and abroad who have developed 
historical perspectives in their math- 
ematics teaching, and workshop ses- 
sions to consolidate and develop the 
ideas further. The conference is not 
about teaching the history of mathe- 
matics as a school subject, but about 
using history in mathematics teach- 
ing. 
INFORMATION: S. Russ, HIMED 90, 
Dept. of Comp. Sci., Univ. of War- 
wick, Coventry CV4 7AL; tel (0203) 


523681. 


* 8-11. Symposium on the Inverse Galois 
Problem, Oxford, England. 


Purpose: The symposium will be held 


to coincide with W. Feit’s arrival for 
a two month visit. The aim of the 
symposium will be to survey what has 
been achieved and where future work 
should be directed on the Inverse 
Galois Problem. 

INVITED SPEAKERS: W. Feit, B.H. 
Matzat, G. Malle, J.-P. Serre, J.G. 
Thompson, L.L. Scott, J.A. Green. 
INFORMATION: M.J. Collins, Mathe- 
matical Institute, Oxford Univ., 24-29 
St. Giles’, Oxford, OX1 3LB. 


8-12. Gamm-Jahrestagung, Hannover, 
Federal Republic of Germany. (Jan. 1990, 
p. 54) 

8-14. Arbeitsgemeinschaft Mit Aktuellem 
Thema (wird in den Mitteilungen der 


DMV Heft 1/1990 bekanntgegeben), Ober- 


wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 766) 

9-13. Fifth Workshop on Mathemati- 
cal Aspects of Computer Science, Magde- 
sprung, German Democratic Republic. 
(Nov. 1989, p. 1249) 

15-21. Mathematical Concepts of De- 
pendable Systems, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 766) 

16-20. Using Algebraic Processors in 
Dynamical Systems, University of Min- 
nesota, Minneapolis, MN. (Feb. 1990, 
p. 217) 

17-21. Phenomenes de Stokes et Resur- 
gence, Marseille, France. (Jan. 1990, 
p. 54) 

17-21. International Conference on Ef- 
fective Methods in Algebraic Geometry, 
Castiglioncello (near Pisa), Italy. (Feb. 
1990, p. 217) 

18-20. Biological Fluid Dynamics Work- 
shop, Pittsburgh Supercomputing Center, 
Pittsburgh, PA. (Feb. 1990, p. 218) 
18-21. Sixty-eighth Annual Meeting of 
the National Council of Teachers of Math- 
ematics, Salt Lake City, UT. (Jul./Aug. 
1989, p. 766) 

19-21. Fourth National Conference on 
Undergraduate Research, Union College, 
Schenectady, NY. (Nov. 1989, p. 1249) 
19-21. Conference on Function Spaces, 
Southern Illinois University, Edwards- 
ville, IL. (Dec. 1989, p. 1435) 

19-22. 1990 Far Western Section, Uni- 
versity of New Mexico, Albuquerque, 
New Mexico. 
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INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


22-25. Directions for the Decade in 
SUPERcomputing, University of Florida, 
Gainesville, FL. (Jan. 1990, p. 54) 
22-27. Tenth Conference on Analytic 
Functions, Kozubnik, Poland. (Oct. 1989, 
p. 1095) 
22-28. Einhollende Algebren und Ringe 
Von Differentialoperatoren, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 766) 
24—26. Second IMACS/ACM-SIGNUM 
International Conference on Expert Sys- 
tems for Numerical Computing, Purdue 
University, West Lafayette, Indiana. (Feb. 
1990, p. 218) 
27-30. Conference on Geometry and 
Topology, Harvard University, Cambridge, 
MA. (Feb. 1990, p. 218) 
28-29. Symposium on Value Distribu- 
tion Theory in Several Complex Variables, 
Univ. of Notre Dame, Notre Dame, In- 
diana. (Nov. 1989, p. 1250) 
29-May 5. Gruppentheorie (Pro-Endliche 
Gruppen), Oberwolfach, Federal Repub- 
lic of Germany. (Jul./Aug. 1989, p. 766) 
30-May 4. Mathematiques pour la Robo- 
tique, Marseille, France. (Jan. 1990, p. 54) 


May 1990 


3-4. Twenty-first Annual Pittsburgh Con- 
ference on Modeling and Simulation, Uni- 
versity of Pittsburgh, Pittsburgh, PA. 
(Sep. 1989, p. 916) 

* 3-4. Automation and Information Engi- 
neering Annual Research Review Confer- 
ence, College Park, MD. 


Sponsors: The Systems Research Cen- 
ter of the Univ. of Maryland and 
Harvard Univ. 

CONFERENCE Topics: Intelligent ser- 
vomechanisms, expert systems and 
parallel architectures, chemical pro- 
cess systems, manufacturing systems, 
communications and signal process- 
ing systems. 

INVITED SPEAKER: G. Larrabee. 
INFORMATION: Registration Deadline 
is April 15. S. Dass, Systems Research 
Center, A.V. Williams Bldg. (115), 
Univ. of Maryland, College Park, MD 
20742; tel 301-454-7986. 


4. Second Conference on Mathematical 
iology, Stony Brook, NY. 


ya Tratna ae Corffretemesanootr 


PuRPOSE: The conference is intended 
to provide workers at the interface of 
mathematics and biology with an op- 
portunity to discuss issues of common 
interest. 

PROGRAM: In addition to two invited 
talks by J. Cowan and J. White, there 
will be a series of short talks morning 
and afternoon. 

INFORMATION: E. Beltrami, Dept. of 
Applied Math. and Stat., State Univ. 
of New York at Stony Brook, NY 
11794-3600; tel 516-632-8367; email: 
beltrami(gchaos.sunysb.edu. 


5-6. Pacific Northwest Geometry Semi- 
nar, University of Oregon, Eugene, OR. 
(Jan. 1990, p. 55) 

*5-6. Midwest Partial Differential Equa- 
tions Seminar, Northwestern Univ., 
Evanston, IL. 


INFORMATION: Contact A. Devinatz 
at the address above. 


6-9. Computer Algebra and Differential 
Equations (CADE-90), Cornell Univer- 
sity, Ithaca, NY. (Feb. 1990, p. 218) 
6-12. Geschichte der Mathematik, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 766) 


7-9. 1990 IEEE Symposium on Research 
in Security and Privacy, Oakland, CA. 
(Oct. 1989, p. 1095) 

*7-9. Geometric Modeling and Design, 
Wayne State Univ., Detroit, MI. 


CONFERENCE ToPics: Continuity of 
parametric surface patches, algebraic 
geometry in geometric modeling and 
design, NC machining and toolpath 
planning. 

INVITED SPEAKERS: C. Chui, G. Farin, 
D. Gossard, C. Hoffman, A. Re- 
quicha. 

INFORMATION: T.C. Sun, Dept. of 
Mathematics, Wayne State Univ., De- 
troit, MI 48202; tel 313-577-2499; 
email: tsun@waynest|.bitnet. 


7-10. SIAM Conference on Applications 
of Dynamical Systems, Orlando, FL. (Sep. 
1989, p. 916) 


7-11. à Recent Advances in Regression, 
Montréal, Canada. (Jan. 1990, p. 55) 


1-11. Algorithme et Programmation, 
Marseille, France. (Jan. 1990, p. 55) 
7-11. ; Statistics Week, Université de 
Montréal, Canada. (Feb. 1990, p. 218) 


CC-0. In Publid DHAR. buruKco Hager onidaesentamevelop- 


ments and Applications i | 
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(CAP-90), Cornell Univer lh Pa 


e©rsity 
(Feb. 1990, p.218) lg rg 
13-19. Abstrakte K 2 
ony ta 
Oberwolfach, Federal Repo Andy ferson 
many. (Jul. /Aug. 1989, p. 766) Mt town, 


pex. 


* 14-15. Fini 
inite Element A pplication; gneet 


Computational Mechanics 


Champs! 

IL. TPS pee 
SPONSOR: The National Center a d 
percomputing Applications (xr. ui 
at the University of Illinois a 3 rand 
Champaign (UIUC). E gar 


INFORMATION: I. Dilber, NGA — sess 
Computing Applications Build c and 
East Springfield Ave., Champig! INF 
61820; tel: 217-244-1973: ei/ 615 
idilber@ncsa.uiuc.edu (Inter) 404 


13024@ncsavms (Bitnet). TUE 


14-15. Regional Workshop on Nul erator ; 
Conservation Laws, Stony Brook, "si, Fo 
(Jan. 1990, p. 55) 1-26. 
*14-18. Conference on Nonlinear + Its Cla 
ysis and Partial Differential in en 
Rutgers University, New Brunse" 389, p 
(Please note change from Jul/Aug l; 1-24 
p. 767) [ses 


INFORMATION: H.F. P. 
ence on Nonlinear Anal 
Math., Hill Center, 
New Brunswick, NJ ; 
pirrello(pmath.rutgers u — [Mann 
Mel 
14-18. Workshop 0n Eni j he 
matical Sciences Researe | LN 


ley, CA. (Jan. 1990, P- 55 


a| Appli 
irrello, C. a 

is DI 
ysis, l-25, 


"a eo! m 
14-18. Singularities et 1990, p Spaces 
Marseille, France. (Jan. © is jf ia, 
: Submanifo ‘ash E) 
* 14-18. Surfaces, Tesis pet 5 
Applications, Un!V- of | us 
y Tünsy 

land. a m. 
Bids ug Pp 
INVITED SPEAKERS c EE 
jan, T. Eells; (OO UN 
Bonn; K. NomiZib © oie D n 
Berlin; B. Smyth poo" te 
: , e 
Verstraelen, lee wes i 
INFORMATION: pà amet S un. 
Mathematics 2 p Or 
Leeds, Leeds su" fy 
pmt6aw@u „aC. ly 


(0532) 33515^- 
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17-19. Interface 2 
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Symposium on In- 


Statistics: MI. (Sep. 1989, 


E : 
" sient T Lansing, 


Itl 3, 916) «m: Computer Graphics 
"i j Colloquium: University of Iowa, 


9, p. 1435) 


$ enth An R 
Lag aes Congress, Whiskey- 


90, p. 219) 

Lan ional Industrial En- 
atin | pe Conference, San Francisco, = 
The annual conference will 
| pring together the most successful 
rf professionals in the. field to share 
(NG! state of the art techniques, methods, 
Ute! and theories. The educational pro- 
gram will feature over 100 education 
AH sessions, 8 pre-conference seminars, 
dii and 6 evening workshops. 

Wig! INFORMATION: IIE Registrar, P.O. Box 
k eil 6150, Norcross, GA 30091-6150; tel 
Inem} 404-449-0460; Fax 404-263-8532. 


PROGRAM: 


| 10-25. NSF/CBMS Conference on Op- 
Nutz trator Algebras, Texas Christian Univer- 
pok, N sly, Fort Worth, TX. (Jan. 1990, p. 55) 
a The Schrédinger Equation and 
sb COEM MEDALS Oberwolfach, 
ur ubitc of Germany. (Jul./Aug. 
wick 989, p. 767) RENEE 
E . 
ue I 14. The Simulation of Random Pro- 
do and Fields - Mathematics and 
, G^. tions, Portofino, Italy. (Sep. 1989, 


- Det 
aay 


?  TeNI-25, 

5 U^ 3 - i 

i ghe on m BMS Regional Confer- 
i s; 2 nterface between Analytic 
[Manhattan me and Harmonic Analysis, 

d ; : (Jan. 1990, p. 55) 

d ey : 

eh Congress P aap States National 

a (Noy. T led Mechanics, Tucson, 
n ls i » p. 1389) 
e „n Onlinear Analvsi i 
PAN z ysis, Function 
D A à : 

i tia, (Jan, say cations IV, Czechoslo- 
gi um DIMAcg -5 6) 

Si Workshop: Algebraic 
Computations, New 
, OGRA, 

9 in M: Thi 2 à 
" y ue Dingess s the Sixth workshop 
4 * ang pecial Year on Dis- 


f. 0; i 
0 The Dlan ig mPutational Geomet 
es wed an to have a number of A 
w an Courage buted talks, in dt 
f Ong th Ore direct in i 

OE ete pane ct interaction 
gy Ia NzERs. "pants 

v" : Pollack, p. Sturm- 

¢ 


PEA : 
KERS: S. Abhyankar, Pur- 


due Univ.; P. Alfeld, Univ. of Utah; 
D. Arnon, Xerox, Palo Alto: C. Bajaj, 
Purdue Univ.; D. Bayer, Columbia 
Univ.; L.J. Billera, Cornell Univ.: B. 
Buchberger, Linz, Austria; J. Canny, 
Berkeley; D. Kozen, Cornell Univ.; J. 
Renegar, Cornell Univ.; M.-F. Roy, 
Rennes, France; J.-J. Risler, Paris; 
D. Scott, Carnegie-Mellon Univ.; M. 
Sharir, Tel Aviv. 

INFORMATION: DIMACS, Hill Center, 
Busch Campus, Rutgers Univ., P.O. 
Box 1179, Piscataway, NJ 08855; 201- 
932-5928; toci@dimacs.rutgers.edu. 


23-25. 1990 International Symposium 
on Multiple-Valued Logic, Charlotte, NC. 
(Apr. 1989, p. 496) 

23-25. Workshop on Viscous and Nu- 
merical Approximation of Shock Waves, 
North Carolina State University, Raleigh, 
NC. (Feb. 1990, p. 219) 

23-27. Azumaya Algebras, Group Ac- 
tions, and Modules: A Conference in 
Honor of Goro Azumaya’s 70th Birth- 
day, Indiana University, Bloomington, 
IN. (Feb. 1990, P. 219) 

24. Second Conference on Lagrange Cal- 
culus, Community College of Philadel- 
phia, Philadelphia, PA. (Feb. 1990, p. 219) 
24-25. Twelfth Symposium on Mathe- 
matical Programming with Data Perturba- 
tions, George Washington Univ., Wash- 
ington, DC. (Nov. 1989, p. 1250) 
24-26. Conference on Probability Mod- 
els in Mathematical Physics, Colorado 
Springs, CO. (Jan. 1990, p- 56) 

25-31. Tenth International Conference 
on Pattern Recognition, Resorts Hotel, 
Atlantic City, NJ. (Mar. 1988, p. 466) 
27-june 2. Lyapunoy-Exponents, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 19 89, p- 761) 

28-June 1. Twenty-second Annual Con- 
ference on Statistics, Tours, France. (Jan. 
1990, p. 56) 

28-June 1. Tenth International Confer- 
ence on Distributed Computing Systems, 
Paris, France. (Jan. 1990, p. 56) 
28-June 1. Mecanique Celeste et Sys- 
temes Hamiltoniens, Marseille, France. 
(Jan. 1990, p. 56) : 
28-June 1. Workshop on Set Theoretic 
Methods in Algebra, Baylor University, 
Waco, Texas. (Feb. 1990. p. 219) 
28-June 2. Geometry of Complex Projec- 
tive Varieties, Cetraro, Italy. (Nov. 1989, 


29-30. Algebraic Logic Conference in 
Honour of Professor Don Monk, Boulder, 
Colorado. (Nov. 1989, p. 1250) 

29-31. GAMM/IFIP Workshop: “Sto- 
chastic Optimization: Numerical Meth- 
ods and Technical Applications", Neu- 
biberg, Federal Republic of Germany. 
(Jan. 1990, p. 56) 

29-June 1. Eleventh Annual Conference 
of the Canadian Applied Mathematics 
Society, Halifax, Nova Scotia. (Oct. 1989, 
p. 1096) 

29-June 2. Dynamical Theories of Turbu- 
lence in Fluid Flows, Minneapolis, MN. 
(Nov. 1989, p. 1250) 

29-June 2. Workshop on Dynamical Sys- 
tems in Fluid Mechanics, Minneapolis, 
MN. (Nov. 1989, p. 1251) 

30-31. Conference on Algebraic Logic, 
Boulder, Colorado. (Dec. 1989, p. 1436) 
31-June 1. Annual Meeting of the Cana- 
dian Society for History and Philosophy 
of Mathematics, University of Victoria, 
British Columbia. (Feb. 1990, p. 220) 
31-June 3. Percolation Models of Ma- 
terial Failure, Cornell University, Ithaca, 
NY. (Dec. 1989, p. 1436) 


June 1990 


June-July 1990. International IMACS 
Conference on Mathematical Modelling 
and Applied Mathematics, Vilnius, USSR. 
(Sep. 1989, p. 917) 

1-8. Third International Symposium on 
Orthogonal Polynomials and Their Ap- 
plications, Erice-Trapani (Sicily), Italy. 
(Dec. 1989, p. 1436) 

1-10. Fourth Annual Meeting of the 
International Workshop in Analysis and 
its Applications, Dubrovnik-Kupari, Yu- 
goslavia. (Oct. 1989, p. 1096) 

3-6. 1990 Annual Meeting of the Sta- 
tistical Society of Canada, St. John’s, 
Newfoundland, Canada. (Sep. 1989, 
p. 917) 

3-6. Symposium on Chaos in Biolog- 
ical and Agricultural Systems, Lincoln, 
Nebraska. (Jan. 1990, p. 56) 

3-9. Graphentheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Jul./Aug. 
1989, p. 767) 

4-7. Fifth Annual IEEE Symposium on 
Logic in Computer Science, Philadelphia, 
PA. (Sep. 1989, p. 917) 

4-8. Workshop on Model Theory, Berke- 
ley, CA. (Sep. 1989, p. 917) 
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4-8. Nonlinear Phenomena in Atmo- 
spheric and Oceanic Sciences, Minneapo- 
lis, MN. (Nov. 1989, p. 1251) 


4-8. International Conference on Approx- 
imation Interpolation and Summability in 
Honor of A. Jakimovski, Tel Aviv, Israel. 
(Dec. 1989, p. 1436) 


4-8. International Conference on Boot- 
strapping and Related Techniques, Trier, 
Federal Republic of Germany. (Jan. 1990, 
p. 56) 

*4-8. The Mathematics of Neural Nets, 
Salisbury State Univ., Salisbury, MD. 


PuRPOSE: To give college teachers a 
working knowledge of Neural Nets. 
LECTURER: R.J. Scott. 

INFORMATION: B.A. Fusaro, Dept. of 
Math. Sciences, Salisbury State Univ., 
Salisbury, MD 21801; 301-543-6470 
or 6471. 


4-12. Recent Developments in Geomet- 
ric Topology and Related Topics, Villa 
“La Querceta”, Montecatini Terme. (Feb. 
1990, p. 220) 
4-15. Analyse Harmonique sur Les 
Groupes Reductifs P-Adiques, Marseille, 
France. (Jan. 1990, p. 56) 
4—28. Supercomputing Program for Un- 
dergraduate Research, Cornell National 
Supercomputing Facility, Ithaca, NY. 
(Feb. 1990, p. 220) 
6-8. First IFIP Conference on Fractals, 
Lisbon, Portugal. (Jan. 1990, p. 57) 
6-9. Fifth Annual Conference of the 
European Consortium for Mathematics 
in Industry, Lahti, Finland. (Apr. 1989, 
p. 496) 
6-12. 1990 Barcelona Conference on 
Algebraic Topology, Centre de Recerca 
Matematica, Barcelona, Spain. (Sept. 
1988, p. 1060) 
6-15. Third Logical Biennial (in honour 
of S.C. Kleene), Chaika (near Varna), 
Bulgaria. (Oct. 1989, p. 1096) 
7-July 4. 1990 Joint Summer Research 
Conferences in the Mathematical Sci- 


ences, University of Massachusetts at 
Amherst, MA. 


INFORMATION: C. Kohanski, AMS, 
P.O. Box 6248, Providence, RI 02940. 


10-14. Sixth Haifa Matrix Conference 
Technion City, Haifa, Israel. (Feb. 1990, 
p. 220) 

10-16. Reelle Algebraische Geometrie, 
Oberwolfach, Federal Republic of Ger- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


many. (Jul./Aug. 1989, p. 767) 

10-16. Fourth Czechoslovak Symposium 
on Combinatorics, Prachtice, Czechoslo- 
vakia. (Nov. 1989, p. 1251) 

11-14. Fourteenth Rolf Nevanlinna Col- 
loquium, University of Helsinki, Helsinki, 
Finland. (Jul./Aug. 1989, p. 767) 

11-14. Fifth SIAM Conference on Dis- 
crete Mathematics, Atlanta, GA. (Sep. 
1989, p. 917) 

11-15. World Organization of Systems 
and Cybernetics Eighth International Con- 
gress, New York, NY. (Please note date 
change from Mar. 1989, p. 315) 


11-15. Chaotic Processes in the Geolog- 
ical Sciences, Minneapolis, MN. (Nov. 
1989, p 1251) 


11-15. Third International Conference on 
Hyperbolic Problems, Uppsala, Sweden. 
(Jan. 1990, p. 57) 
11-15. Rigorous Results in Quantum Dy- 
namics, Liblice Castle, Czechoslovakia. 
(May/Jun. 1989, p. 602) 
11-15. | NSF/CBMS Conference on 
Wavelets, University of Lowell, Lowell, 
MA. (Nov. 1989, p. 1251) 
11-15. IMACS First International Con- 
ference on Computational Physics, Boul- 
der, CO. (Jan. 1990, p. 57) 

*11-15. The Mathematics of Computer 
Graphics, Salisbury State Univ., Salis- 
bury, MD. 


PURPOSE: To give college teachers 
a working knowledge of computer 
graphics. 

LECTURER: J.W. Weiss. 
INFORMATION: B.A. Fusaro, Dept. of 
Math. Sciences, Salisbury State Uni- 
versity, Salisbury, MD 21801; 301- 
543-6470 or 6471. 


*11-15. Undergraduate Faculty Enhance- 
ment *Workshop on Computational Num- 


ber Theory”, Univ. of  Wisconsin- 
Whitewater, WI. 


LECTURER: Carl Pomerance. 
INFORMATION: R.M. Najar, College 
of Letters and Sciences, Univ. of 
Wisconsin-Whitewater, Whitewater, 
WI 53190; 414-472-1620. 


12-15. Ninth International Conference 
on Analysis and Optimization of Systems, 
Antibes, France. (Jan. 1990, p. 57) 

12-15. Workshop on Spectral and Scat- 
tering Theory of Partial Differential Op- 
erators, Institute of Mathematics, He- 


| 
brew Univ. Jerusale | 
, m, I 
p. 220) Srae]. (Feb, | m 
i 3- i Seventh Annual Quality a, | n 
uctivity Research Conference aip, Jas 
WI. (Mar. 1989, p. 315) * Maj, gs 1° 


13-16. Function Esti 
tistical Applications, Cornell Unis | 
Ithaca, NY. (Feb. 1990, D Tus a 4 Nom 
13-22. Free Bounda 
t Ty Prob 
and Applications, Centre a E jp 
Mathématiques, Université ds Wis : 
Canada. (Jul./Aug. 1989, p 19) ^ pubro 
14-16. Sixth Summer a 
nfer 
General Topology and Applicaton, (Chai 
Island Univ. (C.W. Post Ga | chair 


Brookville, NY. (Feb. 1990, p. 221) 


14-16. Fifth Southeast Asian Confers: ogy, 2 
on Mathematical Education (SEAH cio 


5), Gadong, Brunei Darussalam. (| 
1989, p. 1251) 


" 


INFO! 


* 14-16. Function Estimation and Su/ Druši 


tical Applications, Cornell Univ, lic; Knez 
NY. 1100! 


Purpose: This workshop will fos} 18-26. ] 
on using data to estimate unk) tl The 
functions. 990, p. 
ORGANIZERS: D. Ruppert, Cot 18-29, | 
Univ. and J.S. Marron, Unt} Nov, 1 
North Carolina, Chapel Hil. | 1-29, , 
INVITED SPEAKERS: N. Altman. P es 1 
Carroll, D. Cline, D. Cox, R. Dm Universi 
P. Hall, I. Johnstone, R: Ha i 
Marron, D. Nychka, J. Rice, D. | D 
P. Speckman, M. Wells. " 2 
INFORMATION: For scientific js 
D. Ruppert, School | of uae Gra apt 
Research and nos Engin jj| ence, 
Cornell Univ., 3434 Up E 
Ithaca, NY 14853. 6 pr n 
email: davidr(gorie- corne! al Juni 
ister: V. Styles, Mathematic? ji al 0 
Institute, Cornell Univ 2 y 
Hall, Ithaca, NY 148 | Pu, 
255-7140. P 


15-20. Global Differential at ie 
Global Analysis, Berlin, id 

of Germany. (Jan ed ; e : 
17-23. Partial Different cn, A tien 


Complex Analysis; be (ui^ Ey leg 
Republic of G Germany: y m 
p. 767) x 
18- 20. M 

Dany 
MT. (Mar. 19 te 


0 

18-21. A oe no 
ferential Equations: in got 
Agmon, Inst. of Mace 
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1, (Feb. 1990, P- 221) 
use Mathematical Sci- 
pa pagrteenth. ° NE 

2 are Series On Partially dcdit 
ih d gs Le Hopkins University, Þaltı- 
(isl gps. DE ad. (Oct. 1989, P- 1096) 
gr MED ‘mations Diophantiennes 
"i bre dants, Marseille, 
tt ombr! A 
af a MA an: 1990, p- 57) 
à ternational Confer- 
“on Topology and its Applications, 


ty ence 
mtg} pobrovnik, Yugoslavia. 


ORGANIZIN 


The A The Fifth In 


G COMMITTEE: I. Ivansi¢ 
Mees} (Chairman), Adnadevic (Vice- 
ls) chairman), M. Mrsevic (Secretary), 
ms! c Mardešić, J. Vrabec. 

I) CONFERENCE TOPICS: General topol- 
fral ogy, geometric topology, algebraic top- 
ACM} ology, differential topology, applica- 
Nuf tions. 

\ INFORMATION: Secretary: M. Mrsevi£, 
Su/ Društvo Matematicara SR Srbije, 
Itz] Knez Mihailova 35/IV, p.p. 791, 
11001 Beograd, Yugoslavia. 


| fi 18-26. Recent Developments in Hoo Con- 
km» tol Theory, Villa Olmo, Como. (Feb. 
90, p. 221) 

*| 18-29, Radar/Sonar, Minneapoli 

J g olis, MN. 
IN 4 Nov. 1989, p. 1251) LER 

| 18-2 

al Pa ESM Summer Seminar on 
T i ~Ynamics and Vortex Methods, 
is I "sity of Washington, Seattle, WA. 


( Box : 

ae 0x 6248, Providence, RT 02940, 
t a M International Workshop 
| et Many, » Federal Re i 5 
DN Jan. 1990, p. 51) public of Ger: 
D. Second 
l Syst 
t » 
8 tth lands > 


oo ymposium on Chaotic 
ms, Conference Center 
(near Utrecht), The 


| SE. The 
"| Sium ig the Purpose of the sympo- 
j sist of; ollowing; 1). The lectur 
ites > introducti es 
A lons to some sub- 


ni Of a S . 

m ct a ske 2 

A broad a esearch a overview 
ee z i » Le. ectures 

PA tiven p ence, T for a 


ese lectures will be 


P 
tient - The ding researchers in 
JP thy Mount of re must be a suff- 
o| w eu nt cu to discuss with 
ear z 
buy aly, hold for ád US This does 
Partici anced scientists 


itin... : 
the op ing ae students. 3). The 
Portunit --* Students will get 
Present a poster 


S| INFORMATION: B, Verducci, AMS, P.O. 


INVITED SPEAKERS: M. Misiurewicz, 
Warsaw Univ.; F. Takens, Univ. of 
Groningen; T. Tél, Eötvös Univ. 
LA. Yorke, Univ. of Maryland: L. 
S. Young, Univ. of Arizona. 

INFORMATION: H.E. Nusse, Rijksuni- 
versiteit Groningen, Faculteit der 
Economische Wetenschappen, WSN- 
gebouw, Postbus 800, NL-9700 AV 
Groningen, The Netherlands. 


24-30. Mathematische Probleme in der 
Nichtlinearen Elastizität, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 767) 

25-29. International Symposium on 
Fuzzy Approach to Reasoning and De- 
cision Making, Bochyne, Czechoslovakia. 


(Oct. 
1989, p. 1096) 
25-29. Logique et Informatique, Mar- 


seille, France. (Feb. 1990, p. 221) 
25-July 13. SMS-NATO ASI: Shape 
Optimization and Free Boundaries, Uni- 
versité de Montréal, Montréal, Canada. 
(Dec. 1989, p. 1437) 

27-29. ACM Conference on Lisp and 
Functional Programming, Nice, France. 
(Jan. 1990, p. 58) 

27-30. Fourth International Congress 
on Algebraic Hyperstructures and Ap- 
plications, Xanthi, Greece. (Apr. 1989, 
p. 496) 


s a MUR EUENEN 
July 1990 


July 1990. AMS Summer Research Insti- 
tute on Differential Geometry, University 
of California, Los Angeles, CA. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


1—7. Modulfunktionen In Mehreren Vari- 
ablen, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

1-15. International Symposium on Alge- 
braic Topology - Adams Memorial Sympo- 
sium, University of Manchester, England. 
(Sep. 1989, p. 918) 

1-18. Twentieth Summer Session on 
Probability Theory. Saint-Flour (Cantal). 
France. (Mar. 1989, p. 315) 


2-6. Tenth Australian Statistical Con- 
ference/Second Pacific Statistical Con- 
gress, Sydney, Australia. (Jul./Aug. 1989, 


2-6. The Jónsson Symposium, Laugar- 
vatn, Iceland. (Sep. 1989, p. 918) 

2-6. Thirty-fourth Annual Meeting of the 
Australian Mathematical Society, Towns- 
ville, Queensland, Australia. (Oct. 1989, 
p. 1097) 

2-6.  Fifteenth International Biomet- 
ric Conference, Budapest, Hungary. (Jan. 
1990, p. 58) 

2-7. Groupes Ordonnes et Groupes 
de Permutation, Marseille, France. (Jan. 
1990, p. 58) 

2-10. Continua with Microstructures, 
Villa *La Querceta", Montecatini Terme. 
(Feb. 1990, p. 222) 

2-31. Time Series, Minneapolis, MN. 
(Nov. 1989, p. 1252) 

2-August 10. Représentations des 
Groupes et des Algebres de Lie, Uni- 
versité de Montréal. Canada. (Feb. 1990, 
p. 222) 

3-6. Eleventh Dundee Conference on Or- 
dinary and Partial Differential Equations, 
Dundee, Scotland. (Sep. 1989, p. 918) 
5-7. Lattice Path Combinatorics and Ap- 
plications, McMaster University, Hamil- 
ton, Ontario, Canada. (Feb. 1990, p. 222) 
6-7. International Colloquium on Appli- 
cations of Mathematics (on the occasion 
of the 80th birthday of Lothar Collatz), 
Hamburg, West Germany. (Feb. 1990, 
p. 222) 

8-14. Variationsrechnung, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 497) 

9-]1. *Universita'di Genova - The Ohio 
State University Joint Conference" on 
New Trends in Systems Theory, Genoa, 
Italy. (Jul./Aug. 1989, p. 768) 

9-14. 4eme Colloque International de 
Theorie des Graphes et de Combinatoire, 


Marseille-Luminy, C.I.R.M., France. (Jan. 


1990, p. 58) 

9-20. Geometry and Topology of Four- 
Manifolds, McMaster University, Hamil- 
ton, Ontario, Canada. (May/Jun. 1989, 
p. 602) 


* 15-20. SIAM Annual Meeting, Chicago, 


ibe 

ORGANIZER: A. Manitius, George Ma- 
son Univ. 

INFORMATION: SIAM, Conference Co- 
ordinator, Dept. CC0190, 3600 Uni- 
versity City Science Center, Philadel- 
phia, PA 19104-2688; tel 215-382- 
9800; Fax 215-386-7999; email: 


P.cth8)in Public Domain. Gurukul Kangri Collection, Haridwar 


E 
$ 


siam@wharton.upenn.edu. 


15-21. Stochastic Image Models and AI- 
gorithms, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 


15-22. 1990 European Summer Meet- 
ing (Logic Colloquium '90), University of 
Helsinki, Finland. (Feb. 1990, p. 222) 
15-23. Colloquium in Honor of Roland 
Fraisse, Centre International de Recon- 
tres Mathématiques, Luminy, France. 
(May/Jun. 1989, p. 602) 

16-20. SIAM Annual Meeting, Chicago, 
IL. (Nov. 1988, p. 1389) 

16-20. Symposium Fraisse, Marseille, 
France. (Jan. 1990, p. 58) 

* 16-20. NSF-CBMS Regional Conference 
“The Polynomial Identities and Invari- 
ants of n x m Matrices”, DePaul Univ., 
Chicago, IL. 


INVITED SPEAKERS: E. Formanek (Fea- 
tured Lecturer), S.A. Amitsur, A. 
Berele, L. LeBruyn, S. Montgomery, 
L. Small. 

INFORMATION: J. Bergen, Dept. of 
Math., DePaul Univ., Chicago, IL 
60614; tel 312-341-8248; email: 
matjmb@depaul.bitnet. 


* 16-21. Design and Analysis of Scientific 
Experiments, Cambridge, MA. 


INFORMATION: Director of the Sum- 
mer Session, Room E19-356, MIT, 
Cambridge, MA 02139. 


* 16-27. Regional Institute in Dynamical 
Systems, Boston Univ., Boston, MA. 


PROGRAM: A two week intensive short 
course on the basic ideas in dynam- 
ics, aimed at graduate students and 
college faculty. Opportunities for in- 
teractions with ongoing high school 
teacher enhancement programs in dy- 
namics. Support from NSF for travel 
and lodging for participants is antici- 
pated. 

CONFERENCE Topics: Chaos, complex 
dynamics, circle and annulus maps, 
computer experiments in dynamics, 
and teaching dynamics. 


INVITED SPEAKERS: P. Blanchard, R.L. 


Devaney, D. Fried, G.R. Hall. 
INFORMATION: Dynamics Institute, 
Mathematics Dept., 111 Cummington 
St., Boston Univ., Boston, MA 02215; 
email: dynamics-inst@math.bu.edu. 


22-28. Konvexgeometrie, Oberwolfach, 


Federal Republic of Germany. (Apr. 
1989, p. 497) 

23-27. CADE 10 - Tenth Interna- 
tional Conference on Automated Deduc- 
tion, West Germany. (Feb. 1990, p. 223) 
23-28. Fourth International Congress on 
Computational and Applied Mathematics, 
Leuven, Belgium. (Jan. 1990, p. 58) 
23-August 4. Third Workshop on Stochas- 
tic Analysis, Silivri, Istanbul-Turkey. (Feb. 
1990, p. 223) 

26-29. International Conference on New 
Trends in Geometric Function Theory 
and Applications, University of Madras, 
Madras, India. (Sep. 1989, p. 918) 
29-August 4. Mechanik Und Algebrais- 
che Geometrie, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 497) 
30-August 4. The Fourth International 
Conference on Fibonacci Numbers and 
their Applications, Wake Forest Univer- 
sity, Winston Salem, NC. (Nov. 1989, 
p. 1252) 

31-August 2. Dynamics of Numerics 
and the Numerics of Dynamics, Bristol, 
England. (Nov. 1989, p. 1252) 


August 1990 


*2-3. AMS-SIAM-SMB Symposium on 
Some Mathematical Questions in Biology, 
Neural Networks, Vancouver, Canada. 


INFORMATION: Betty Verducci, AMS, 
P.O. Box 6248, Providence, RI 02940. 


5-9. From Topology to Computation: 
Unity and Diversity in the Mathematical 
Sciences (in Honor of Professor Stephen 
Smale's 60th Birthday), Berkeley, CA. 
(Jan. 1990, p. 58) 

5-11. Mathematical Methods in Tomog- 
raphy, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

5-11. International Conference on Ap- 
proximation Theory, Hungary. (Oct. 1989, 
p. 1097) 

6-7. AMS Short Course on Combinato- 
rial Games, Columbus, Ohio. 


INFORMATION: M. Foulkes, AMS, P.O. 
Box 6248, Providence, RI 02940. 


6-9. 1990 Joint Statistical Meetings, 
Anaheim, CA. (Mar. 1988, p. 466) 


6-10. Singularities, Honolulu, Hawaii. 
(Feb. 1990, p. 223) 


8-11. Joint Mathematics Meetings, Ohio 


CC-0. In Pub tatnen KEFKY KERE to A Hafanelud- 
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* 12-13. Workshop on Using Technol; 
to Enhance the Teaching and Lent 
of Calculus and Precalculus Mathemats 
The Ohio State Univ., Columbus, OH 


topology. Small amounts of finan; 
support will be available to a limi 
number of talkers. | 
INFORMATION: Y. Yong Oh, Dire 


Mathematics Research Center, Kev by ot 
Institute of Technology, Taejon 3i / 


701, Korea; fax: (Korea) 42-861: 


PROGRAM: Fourth annual sume 
workshop for college mathematist 
ulty on the use of graphing calculats 


will a 


INFO} 
of M 
Alask 
email 


3-18. ] 
ties Fift 
ith the 
Bernoulli 
89, p. 


and computers in college calculus 


precalculus instruction. Immed 


after the annual summer AMS) 
meetings in Columbus, 0 
INFORMATION: F. De 
Waits, 1990 Summe 


: iversil)s 
shop, The Ohio State Unt T Jur 


Dept., 231 W. 18th Ave., C0 
OH 43210. 
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s theori, 
12-18. Algebraische ord Gm 


wolfach, Federal Republ 
(Apr. 1989, p. 497) 
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12-18. Pre-Congres B 


HI. (Feb. 1990, p- 223) — gy! 
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13-17. 
on Hadronic 
tial Interactions, 
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13-17. Eleventh IFAC S p 90 
Tallin, USSR. (Se? eom? 
13-17. Algebraic Ce ppan 
lytic Geometry, : 
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pore" 


3-18. 
jae} Ence on ` 


g/t} Related 
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erence | 
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Tohoku 
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m nternational Conference on 
Aut Lait Pennsylvania ve 
ju University Park, PA. (Dec. 
i yy ux , 
|| o p. 1438) 

i | yr MS Conference on Ran- 
y uH m Dee ation and Quasi-Monte 
| gam s, Uni ka, Fair- 
ll P Methods, Univ. of Alaska 


ya) ppocraM: H. Niederreiter T re 
lise) jen lectures emphasizing re 
dio} earch in the interrelated areas of: 
quasirandom points and applications 
es} to numerical analysis; pseudorandom 
aal numbers and applications to Monte 
an| Carlo methods; linear complexity for 
in| pseudorandom sequences of bits and 
applications to cryptography. There 
fü yill also be a few additional lectures 
Ko ty other participants. 

n35/ WrogMATION: J.P. Lambert, Dept. 
S^ of Mathematical Sciences, Univ. of 
Alaska, Fairbanks, AK 99775-1110; 
email: ffjpl@alaska.bitnet. 


miis 3-18. Institute of Mathematical Statis- 
lis Fifty-third Annual Meeting(jointly 
une} "ih the Second World Congress of the 


389, p. 919) 


| li: 
VA = Tsukuba International Confer- 
s he A Representations of Algebras and 
^ = Topics, University of Tsukuba 
nt (Nov. 1989, p. 1253) 
PUE The 
tence 1990 
9. p.919) 


Asian Mathematical Con- 
Hong Kong, China. (Sep. 


18, ; 
Tohoku ie Analysis, Sendai 1990, 
j| 180, p, 293) O> Sendai, Japan. (Feb. 


m and dial Conference on Knot 
| s ne Osaka m pics, International 
w nas - (Apr. 1989, p. 497) 
Eu aee Conference on Com- 
D» Universit and Combinatorics 
: > Nagoya, Japan. (Feb. 


* Cong 
ere 
(The Pp; c€ on Gaussian Random 


ir 
Wy A Univere:,, Nagoya Lé : 
} S vy Seminar 


ists} mulli Society), Uppsala, Sweden. (Sep. 


16-19. Current Topics in Operator Alge- 
bras, Nara Ken-New Public Hall, Nara 
Japan. (Feb. 1990, p. 224) 
18-22. The Second International Confer- 
ence on Graph Theory, Kanagawa, Japan. 
(Feb. 1990, p. 224) 

19-20. Inverse Problems in Engineering 
Sciences, Osaka Institute of Technology, 
Osaka, Japan. (Feb. 1990, p. 224) 
19-25. Mathematische Methoden Des 
VLSI-Entwurfs Und Des Distributed Com- 
putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

20-24. Second International joint Confer- 
ence of the ISSAC-90 and the AAECC-8, 
Nihon University, Tokyo, Japan. (Feb. 
1990, p. 224) 

20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. (Jan. 1990, 
p. 59) 

21-29. The International Congress of 
Mathematicians 1990, Kyoto, Japan. 
(Nov. 1988, p. 1389) 


:23-September 1. Twenty-eigth Interna- 


tional Symposium on Functional Equa- 
tions, Graz-Mariatrost, Austria. (Dec. 
1989, p. 1438) 

26-September |. Komplexe Analysis, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1989, p. 497) 

27-31. Eleventh Prague Conference on 
Information Theory, Statistical Decision 
Functions and Random Processes, Praha, 
Czechoslovakia. (Jan. 1990, p. 59) 
28-30. IMACS European Simulation 
Meeting on Problem Solving by Simula- 
tion, Esztergom, Hungary. (Mar. 1989, 
p. 316) 

28-31. Operations Research 1990, Inter- 
national Conference Operations Research, 
Vienna, Austria. (Jul./Aug. 1989, p. 768) 
29-31. International Colloquium on 
Words, Languages, and Combinatorics, 
Kyoto Sangyo University, Kyoto, Japan. 
(Feb. 1990, p. 224) 

30-September 1. International Sympo- 
sium on the Semigroup Theory and its 
Related Fields, Ritsumeikan University, 
Kyoto, Japan. (Feb. 1990, p. 224) 
30-September 2. International Sympo- 
sium on Functional Differential Equa- 
tions and Related Topics. Kyoto Shigaku 
Kaikan (YOUANDI),Kyoto, Japan. (Feb. 
1990, p. 224) 

30-September 4. International Confer- 
ence on Potential Theory, Nagoya, Japan. 
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30-September 4. International Sym- 
posium on Computational Mathematics, 
Matsuyama, Japan. (Feb. 1990, p. 224) 
31-September 1. Tokyo History of Math- 
ematics Symposium 1990, University of 
Tokyo, Tokyo, Japan. (Feb. 1990, p. 224) 
31-September 2. Conference on Repre- 
sentation Theories of Lie Groups and Lie 
Algebras, Lake-Kawaguchi, Yamanashi, 
Japan. (Feb. 1990, p. 224) 
31-September 4. International Sympo- 
sium on Functional Analysis and Re- 
lated Topics, Sapporo, Japan. (Feb. 1990, 
p. 225) 

31-September 4. General Topology and 
Geometric Topology Symposium, Uni- 
versity of Tsukuba, Japan. (Feb. 1990, 
p. 225) 


September 1990 


September/October 1990. IMACS- 
GAMM Conference on Computer Arith- 
metic, Scientific Computation and 
Mathematical Modelling, Bulgaria. (Sep. 
1989, p. 919) 

IMACS Symposium on Modelling and 
Simulation of Electrical Machines, EN- 
SEM - Nancy, France. (May/Jun. 1989, 
p. 602) 

2-7. Twelfth International Conference on 
Nonlinear Oscillations, Cracow, Poland. 
(Sep. 1989, p. 919) 

2-7. International Conference on Integral 
Equations and Boundary Value Problems, 
Yantai University, Shandong, People’s 
Republic of China. (Nov. 1989, p. 1253) 
2-8. Topologie, Oberwolfach, Federal 
Republic of Germany. (Apr. 1989, p. 497) 
3-6. Fourth Asian Logic Conference, 
Tokyo, Japan. (Mar. 1989, p. 316) 

3-7. IMACS Symposium on Intelligent 
Models in Systems Simulation, Brussels, 
Belgium. (Mar. 1989, p. 316) 

3-7. Representation des Groupes et Anal- 
yse Complexe, Marseille, France. 
(Jul./Aug. 1989, p. 768) 

3-7. International Conference on Dynam- 
ical Systems and Related Topics, Nagoya 
University, Nagoya, Japan. (Feb. 1990, 
p. 225) 


*3-8. Physical Interpretations of Rela- 


tivity Theory, Imperial College, London, 
England. 


Purpose: The conference will review 
the development, status and potential 


4 
E 
E. 


roi 


of the various physical interpretations 
of the Relativistic Formal Structure. 

INFORMATION: Conference Coordina- 
tor, M.C. Duffy, School of Mech. and 
Manufacturing Engineering, Sunder- 
land Polytechnie, Chester Rd., Sun- 
derland SR1 3SD; tel (091) 5152856. 


8-12. Neuronet-90: IMACS International 
Symposium on Neural Nets and Neu- 
ral Computers, Prague, Czechoslovakia. 
(Please note change from May/Jun. 1989, 
p. 602) 

9-15. Surgery and L-Theory, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 


*10-12. Second International Workshop 


on Advances in Robot Kinematics, Linz, 
Austria. (Please note change in location 
from Jan. 1990, p. 59) 
10-14. Mathematiker-Kongress, Dres- 
den, German Democratic Republic. 
(Jul./Aug. 1989, p. 769) 
10-14. Greco Calcul Formel, Marseille, 
France. (Jan. 1990, p. 60) 
* 10-14. Real Analysis and Measure The- 
ory, Capri, Italy. 


SCIENTIFIC COMMITTEE: L. Albano, 
Univ. di Bari; V. Aversa, Univ. Fed- 
erico II di Napoli; L. Barone, Univ. 
di Lecce; B. Bongiorno, Univ. di 
Palermo; M. Boni, Univ. di Mod- 
ena; P. de Lucia, Univ. Federico 
II di Napoli; E. De Pascale, Univ. 
della Calabria; N.O. Berruti, Univ. di 
Pavia; M. Puglisi, Univ. di Bari; G. 
Santagati, Univ. di Catania; C. Vinti, 
Univ. di Perugia; A. Volčič, Univ. di 
Trieste; H. Weber, Univ. della Basili- 
cata; C. Zanco, Univ. di Milano. 
ORGANIZING COMMITTE: Univ. Fed- 
erico II di Napoli: P. de Lucia, V. 
Aversa, A. Basile, E. Guariglia. 
INFORMATION: Dipartimento di Mat- 
ematica e Applicazioni, Renato Cac- 
cioppoli dell'Università di Napoli, via 
Mezzocannone 8, 80134 Napoli, Italy. 


10-October 5. School on Qualitative 
Aspects and Applications of Nonlinear 
Evolution Equations, International Centre 
for Theoretical Physics, Trieste, Italy. 
(May/Jun. 1989, p. 602) 

16-22. Risikotheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 

17-21. Atelier International de Theorie 
des Ensembles, Marseille, France. (Jan. 
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1990, p. 60) 

17-22. DMV-Jahrestagung 1990, Bre- 
men, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 

23-29. Random Graphs and Combinator- 
ical Structures, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
24-28. International Symposium on 
Mathematical Theories, San Sebastián, 
Spain. (Jan. 1990, p. 60) 

24-28. Structure Galoisienne Arithme- 
tique, Marseille, France. (Jan. 1990, p. 60) 
24-28. IMACS-GAMM International 
Symposium on Computer Arithmetic, Sci- 
entific Computation and Mathematical 
Modelling - SCAN 1990, Albena (near 
Varna), Bulgaria. (Feb. 1990, p. 225) 
24-29. Mathematical Modelling of In- 
dustrial Processes, Tecnopolis, Bari. (Feb. 
1990, p. 225) 

30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


October 1990 


1-5. Organisations et Theorie des Jeux, 
Marseille, France. (Jan. 1990, p. 60) 


*]-5. Third Joint Europe/U.S. Short 
Course in Hypersonics, RWTH Aachen 
Univ. of Technology, Federal Republic 
of Germany. 


PROGRAM: Since hypersonic flight re- 
quires highly integrated systems the 
short course not only aims to give 
in depth analysis of hypersonic re- 
search and technology but also tries 
to broaden the views of attendees to 
give the ability to understand the com- 
plex problem of hypersonic flight. The 
course should interest post-graduate 
students, designers and researchers. 
ORGANIZING COMMITTEE: J. Ballmann, 
Univ. of Aachen, FRG; R. Bec, CNES, 
France; J.J. Bertin, SANDIA National 
Labs.; M. Borsi, AIT-GAD, Italy; 
K.-H. Brakhage, Univ. of Aachen, 
FRG; A. Dervieux, INRIA, France; 
C. Dujarric, ESA, France; R. Glowin- 
ski, Univ. of Houston; W. Goodrich, 
AGARD/NASA; R. Graves, NASA; 
H. Grónig, Univ. of Aachen, FRG; 
E.H. Hirschel, MBB/GAMM,FRG; B. 
Holmes, NASA; R. Jeltsch, Univ. 
of Aachen, FRG; G. Koppenwallner, 
DLR Göttingen, FRG; W. Kordulla, 


Univ. of Aachen 


; ; FRG; 
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INVITED SPEAKERS: J.J. Bertin, S 
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Hopkins Univ.; R. Brun, Univ, ¿| Thema, 
Provence, France; J. Cow] of Germ 
ONERA-CERT, France; M. Dekn| 8-12. C 


ONERA/OA, France; J.-A. Desider gammal 
INRIA, France; D. Hänel, RWI} \fance. 
Aachen, FRG; E.H. Hirschel, MBè / 14-20. 
München, FRG; H. Hornung, Calif] eral Rey 
nia Inst. of Tech.; G. Koppenwallia} p.498) 
DLR, FRG; R.G. Lacau, Aérospit| 5-19, | 
France; C.P. Li, NASA-JSC; M.M| tes y 
let, Dassault Industries, France, JG) France, 
Marvin, NASA-ARC; C.G. ie 19. 
NASA-LRC; R.D. Neumann, NIE Miti 
Patterson Labs; M. Pandolf, Polit) ig 3 
nico di Torino, Italy; P. Perrien Pe y, 
sault Industries, France CD. M Massach 
NASA-JSC; J.L. Steger, NASAR 
K.F. Stetson, Wright-Patterson 1 
J.L Stollery, Cranfield Inst- of Teh 
UK. 

INFORMATION: Conference ^ ae fi 
H. Brakhage, Institut für ON Noti. 
und Praktische Mathe? i | ^ Gm 
Aachen, D-5100 Um 3951; e 
Germany; tel 49-241- dacthll- 
Earn/Bitnet: ez010pm@ 
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M 1-13 Arbeitsgemeinschaft Mit Aktuellem 
w Tema Oberwolfach, Federal Republic 
Vè » 
of Germany. (Apr. 1989, p. 498) 
ds | 8-12. Congres Franco-Sovietique de Pro- 
is! ganmation Mathematique, Marseille, 
wn ance. (Jan. 1990, p. 60) 
MB /[4-20. Geometrie, Oberwolfach, Fed- 
i| eal Republic of Germany. (Apr. 1989, 
ali: | p.498) 
ir 15-19. Modeles pour L'Analyse des Don- 
a ws Multidimensionnelles, Marseille, 
» ^| France. (Jan. 1990, p. 60) 


e 
dn VI. Terer Congreso Nacional de 
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^ iTleste, Italy. (Jan. 


1990, p. 61) 
29-November 2. Algorithme Parallele et 


Architectures Nouvelles, Marseille, France. 


(Jan. 1990, p. 61) 


* 29-November 2. The International Con- 


ference *D-Modules and Microlocal Ge- 
ometry", Lisbon, Portugal. 


PROGRAM: The conference is devoted 
to the study of systems of linear 
partial differential equations, analytic 
singularities, microlocal geometry, and 
related topics. 

SCIENTIFIC COMMITTEE: T.M. Fer- 
nandes (CMAF and Univ. of Lis- 
bon), M. Kashiwara (RIMS, Univ. of 
Kyoto), P. Schapira (Univ. of Paris- 
Nord). 

INVITED SPEAKERS: E. Andronikof 
(Univ. Paris-Nord, France), D. Bar- 
let (Univ. Nancy, France), E. Björk 
(Univ. Stockholm, Sweden), J.M. Bony 
(Ecole Polytechnique, Paris, France), 
F. Castro (Univ. Sevilha, Spain), 
D’Agnolo (Univ. Paris-Nord, France), 
L. Hórmander (Univ. Lund, Sweden), 
Y. St. Laurent (CNRS, Univ. Greno- 
ble, France), G. Lebeau (Univ. Or- 
say, France), F. Loeser (Univ. Paris 
VI, France), B. Malgrange (Univ. 
Grenoble, France), L. Narvaez (Univ. 
Sevilha, Spain), O. Neto (Univ. Lis- 
boa, Portugal), T. Oshima (Univ. 
Tokyo, Japan), R. Rodrigues (Univ. 
Nova, Portugal), C. Sabbah (CNRS, 
Ecole Polytechnique, Paris, France), 
M. Saito (Univ. Kyoto, Japan), J.P. 
Schneiders (Univ. Liége, Belgium), J. 
Sjonstrand (Univ. Orsay, France), D. 
Struppa (Univ. George Mason, USA), 
Trépreau (Univ. Paris VI, France), 
Van Doom (Univ. Katholieke, Ni- 
jmegen, The Netherlands), Van den 
Essen (Univ. Katholieke, Nijmegen, 
The Netherlands), M. Vergne (CNRS, 
Ecole Normale Supérieure, France), J. 
Zampieri (Univ. Padova, Italy). 
INFORMATION: International Con 
ence *D-modules and microloca! ge- 
ometry", T. M. Fernandes, CMAF, 
Complexo II, Av. Prof. Gama Pinto, 
2, 1699 Lisboa Codex, Portugal; tele- 
fax (351 1) 765622; email bitnet: 
tmf(gptifm; tel 713338/113325. 


29-November 16. Workshop on Mathe- 
matical Ecology, Trieste, Italy. (Jan. 1990, 
p. 61) 


31-November 3. Latinamerican Semi- 


Computer Science to Biology, La Habana, 
Cuba. (Feb. 1990, p. 226) 


November 1990 


2-3. Central Section Meeting of the 
AMS, University of North Texas, Den- 
ton, TX. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


4-10. WahrscheinlichkeitsmaBe auf Grup- 
pen, Oberwolfach, Federal Republic of 
Germany. (Oct. 1989, p. 1098) 
5-7. Second SIAM Confernce on Linear 
Algebra in Signals, Systems & Controls, 
San Francisco, CA. (Sep. 1989, p. 920) 
*9-]]. Third Annual Conference on Tech- 
nology in Collegiate Mathematics, The 
Ohio State Univ., Columbus, OH. 


PROGRAM: Conference runs from Fri- 
day morning, 11/9/90 through Sun- 
day afternoon, 11/11/90. Advanced 
registration is advised. 

CALL FOR PaPEns: To give a short 
talk, please contact the organizers 
and send a one page abstract before 
September 1, 1990. 

INFORMATION: F. Demana and B. 
Waits, 1990 Technology Conference, 
The Ohio State Univ., Math. Dept., 
231 W. 18th Ave., Columbus, OH 
43210. 


12-16. Supercomputing '90, New York, 
NY. (Sep. 1989, p. 920) 

12-16. Workshop on Representations 
of Reductive Groups over Finite Fields, 
Mathematical Sciences Research Insti- 
tute, Berkeley, CA. (Jan. 1990, p. 61) 
18-24. Komplexitatstheorie, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 

25-December 1. Stochastische Approx- 
imation Und Optimierungsprobleme In 
Der Statistik, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
25-December |. Lineare Modelle und 
Multivariate Statistische Verfahren, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 


IE Oa 
December 1990 

2-8. Multigrid Methods, Oberwolfach, 

Federal Republic of Germany. (Apr. 

1989, p. 498) 
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3-5. First International Symposium on 
Uncertainty and Analysis: Fuzzy Reason- 
ing, Probabilistic Methods and Risk Man- 
agement, College Park, Maryland. (Oct. 
1989, p. 1098) 
3-7. Sixteenth Australasian Conference 
on Combinatorial Mathematics and Com- 
binatorial Computing, Palmerston North, 
New Zealand. (Feb. 1990, p. 226) 
3-7. SINO-JAPANESE Joint Seminar 
on Nonlinear PDEs with Emphasis on 
Reaction-Diffusion Aspects., Taipei, Tai- 
wan. (Jan. 1990, p. 61) 
3-7. Workshop on General Group Repre- 
sentation Theory, Mathematical Sciences 
Research Institute, Berkeley, CA. (Jan. 
1990, p. 61) 
9-15. Allgemeine Ungleichungen, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1989, p. 498) 
16-22. Mathematische Logik, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 
25-January 1. Lineare Modelle Und Mul- 
tivariate Statistische Verfahren, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 


* Spring 1991. IMACS International Sym- 
posium on Iterative Methods in Linear 
Algebra, Brussels Free Univ., Brussels, 
Belgium. 


INFORMATION: R. Beauwens, Fac. des 
Sc. Appl, C.P. 165, Univ. Libre de 
Bruxelles, Ave. F.D. Roosevelt, 50, B- 
1050  Brussels-BELGIUM; email: 
101201@bbrbfu0l.bitnet or P. de 
Groen, Dept. of Math. and Comp. 
Sci, Vrije Univ. Brussel, Pleinlaan, 
2, B-1050 Brussels-BELGIUM; email: 
200301 @bbrbfu01 -bitnet. 


January 1991 


7-10. Sixth Caribbean Conference in 
Combinatorics and Computing, Univer- 
sity of the West Indies, St. Augustine, 
Trinidad. (Jan. 1990, p. 61) 

16-19. Joint Mathematics Meetings, 
San Francisco, CA. (including the an- 
nual meetings of the AMS, AWM, MAA, 
and NAM) 


INFORMATION: H. Daly, AMS, P.O. 


February 1991 


25-March 1. IEEE Computer Society 
COMPCON Spring '91, San Francisco, 
CA. (Jan. 1990, p. 62) 


HER rr m 


March 1991 


*21-23. Sixth S.E.A. Meeting, South- 
eastern Approximation Theorists Annual 
Meeting, Memphis State Univ., Mem- 
phis, TN. 


INFORMATION: G. Anastassiou, Dept. 
of Math. Sciences, Memphis State 
Univ., Memphis, TN 38152. 


* 22-23. Southeastern Section, University 
of South Florida, Tampa, FL. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


*22-24. Fifth SIAM Conference on Par- 
allel Processing for Scientific Computing, 
Houston, TX. 


ORGANIZER: D. Sorensen, Rice Univ. 
INFORMATION: SIAM, Conference Co- 
ordinator, Dept. CC0190, 3600 Uni- 
versity City Science Center, Philadel- 
phia, PA 19104-2688; tel 215-382- 
9800; Fax 215-386-7999; email: 
siam@wharton.upenn.edu. 


May 1991 


*May/June 1991. IMACS Workshop on 
Decision Support Systems and Qualitative 
Reasoning, Toulouse, France. 


INFORMATION: L. Trave-Massuyes, 
Laboratoire d’Automatique et d’Ana- 
lyse des Systemes (LAAS), 7, Avenue 
du Colonel Roche, 31077 Toulouse 
Cedex, FRANCE; tel 61-33-52-00. 


*7-10. IMACS Symposium on Mod- 
elling and Simulation of Control Systems, 
Casablanca, Morocco. 


CHAIRMEN: P. Borne (Lille, France), 
A. El Moudni (Casablanca), S. Tzafes- 
tas (Athens, Greece). 

INFORMATION: A. EL Moudni, Lab- 
oratoire d’Automatique, Faculte des 
Sciences, BP 5366-Maarif, Casablanca 
Morocco. 


* 13-17. Conference in Harmonic Anal- 
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IONAL SOLUTION OF 

SYSTEMS OF EQUATIONS 

s ane L. Allgower and Kurt Georg, Editors 
] ves in Applied Mathematics, Volume 26) 


Nonlinear equations arise in essentially every branch of 
I sofern science, engineering, and mathematics. However, in 
| qa very few special cases is it possible to obtain useful 
D dos to nonlinear equations vía analytical calculations. As 
"4 eit, many scientists resort to computational methods. 
This book contains the proceedings of the Joint AMS-SIAM 
| ymmer Seminar, "Computational Solution of Nonlinear 
ystems of Equations," held in July 1988 at Colorado State 
— ('iversily. The aim of the book is to give a wide-ranging 
sivey of essentially all of the methods which comprise 
wrently active areas of research in the computational 
at sition of systems of nonlinear equations. A number of 
wi, “entry-level” survey papers were solicited, and a series of 
tst problems has been collected in an appendix. Most of the 
T ices are accessible to students who have had a course in 
Rots} “merical analysis. 
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complementarity problem; Annegret Hoy and Hubert Schwetlick, 
Some superlinearly convergent methods for solving singular nonlinear 
equations; John K. Hunter, Numerical solutions of some nonlinear 
dispersive wave equations; H. Th. Jongen, Parametric optimization: 
Critical points and local minima; R. Baker Kearfott, Interval arithmetic 
techniques ín the computational solution of nonlinear systems of 
equations: Introduction, examples, and comparisons; C. T. Kelley, 
Operator prolongation methods for nonlinear equations; Bruce N. 
Lundberg, Aubrey B. Poore, and Bing Yang, Smooth penalty functions 
and continuation methods for constrained optimization; S. McKay and 
J. W. Thomas, Application of the fast adaptive composite grid method 
to nonlinear partial differential equations; Raymond Mejia, Interactive 
program for continuation of solutions of large systems of nonlinear 
equations; Hans D. Mittelmann, Nonlinear parametrized equations: 
New results for variational problems and inequalíties; Alexander P. 
Morgan and Andrew J. Sommese, Generically nonsingular polynomial 
continuation; Alexander P. Morgan, Andrew J. Sommese, and 
Charles W. Wampler, Polynomial continuation for mechanism desígn 
problems; G. Russo, A Lagrangian method for collisional kinetic 
equations; Renate Schaaf and Klaus Schmitt, On the number of 
solutions of semilinear elliptic problems at resonance: Some numerical 
experiments; Jürgen Scheurle, Splitting of separatrices and chaos; 
Phillip H. Schmidt, PL methods for constructing a numerical implicit 
function; Hubert Schwetlick, Nonstandard scaling matrices in trust 
region methods; Michael W. Smiley, Numerical determination of 
breathers and forced oscillations of nonlinear wave equations; Min Sun, 
Numerical solutions of singular stochastic control problems in bounded 
intervals; W. C. Thacker, Large least-squares problems and the need 
for automating the generation of adjoint codes; Homer F. Walker, 
Newton-like methods for underdetermined systems; Y. Yomdin, Sard's 
theorem and its improved versions in numerical analysis; Tjalling J. 
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EOMETRIC AND TOPOLOGICAL 
INVARIANTS FOR ELLIPTIC OPERATORS 


Jerome Kaminker, Editor 
(Contemporary Mathematics, Volume 105) 


This volume contains the proceedings of the AMS-IMS- 
SIAM Summer Research Conference on “Geometric and 
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Topological Invariants of Elliptic Operators,” held in August 
1988 at Bowdoin College. Some of the themes covered at 
the conference and appearing in the articles are: the use 

of more sophisticated asymptotic methods to obtain index 
theorems, the study of the 7 invariant and analytic torsion, 
and index theory on open manifolds and foliated manifolds. 
The current state of noncommutative differential geometry, as 
well as operator algebraic and K-theoretic methods, are also 
presented in several of the articles. 

This book will be useful to researchers in index theory, 
operator algebras, foliations, and mathematical physics. 
Topologists and geometers are also likely to find useful the 
view the book provides of recent work in this area. In addition, 
because of the expository nature of several of the articles, it 
will be useful to graduate students interested in working in 
these areas. 


Contents 
Jeff Fox and Jonathan Bloch, Asymptotic pseudodifferential operators 
and index theory; James Heitsch and Conner Lazarov, A Lefschetz 
theorem on open manifolds; Steven Hurder, Eta invariants and the odd 
index theorem for coverings; Conner Lazarov and James Heitsch, 
The Lefschetz fixed point theorem for foliated manifolds; Varghese 
Mathai and Alan L. Carey, L?-acyclicity and L?-torsion invariants; 
Hitoshi Moriyoshi, Secondary characteristic numbers and locally free 
S' actions; Werner Müller, L?-index theory, eta invariants and values 
of L-functions; Marc Rieffel, Non-commutative tori—A case study of 
non-commutative differentiable manifolds; Mel Rothenberg, Analytic 
and combinatorial torsion; Michael Taylor, Pseudodifferential operators 
and K-homology, Il; Phillipe Tondeur and Jesus A. Alvarez López, 
The heat flow along the leaves of a Riemannian foliation; Shmuel 
Weinberger, Aspects of the Novikov conjecture. 
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ISBN 0-8218-5112-8, LC 89-18660, ISSN 0271-4132 
312 pages (softcover), March 1990 
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Institutional member $30 
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PROCEEDINGS OF THE WORKSHOP ON 
LOGIC AND COMPUTATION 
Wilfried Sieg, Editor 


(Contemporary Mathematics, Volume 106) 


This volume contains the proceedings of the Workshop on 
Logic and Computation, held in July 1987 at Carnegie-Mellon 
University. The focus of the workshop was the refined 
interaction between mathematics and computation theory, one 
of the most fascinating and potentially fruitful developments 
in logic. The importance of this interaction lies not only in the 
emergence of the computer as a powerful too! in mathematics 
research, but also in the various attempts to carry out 
significant parts of mathematics in computationally informative 
ways. 

The proceedings pursue three complementary aims: to 
develop parts of mathematics under minimal set-theoretic 
assumptions; to provide formal frameworks suitable for 
computer implementation; and to extract, from formal proofs, 
mathematical and computational information. Aimed at 
logicians, mathematicians, and computer scientists, this 
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Contents | ju 
Michael Beeson, Some theories conservative over jy, JATH 
arithmetic; Gianluigi Bellin, Ramsey interpreted: 4 ntüitigps. — qd gi 
version of Ramsey's theorem; Douglas K. Brown Lame f M 
subsets of a complete separable metric space w Of di jan ^ 
of second order arithmetic; Wilfried Buchholz ang Wi St, Jan « 
A note on polynomial time computable arithmetic; Samu Sieg, gros 
Axiomatizations and conservation results for fragmen eL R, Busy preci 


arithmetic; Peter G. Clote, A smash-based hierarchy be bony Pul 
and PSPACE; Solomon Feferman, Polymorphic typed uid Pris | er 
in a type-free axiomatic framework, Fernando Ferreira Pol Ceci d idi 
time computable arithmetic; Chris Goad, Metaprogramming in gt | chap ih 
Kostas Hatzikiriakou and Stephen G. Simpson, WKLy Kt order 
of countable Abelian groups; Jeffry L. Hirst, Marriage Mene theory 

reverse mathematics; Daniel Leivant, Computationally based ie the Oy 
existence principles; Ken McAloon, Hierarchy results for MIXED- Tye Lu 
A. Nerode and J. B. Remmel, Polynomial time equivalence ie amat 
Frank Pfenning, Program development through proof transforma m i i 
Rick Statman, Some models of Scott's theory LCF based on ang of their 1 
of rate of convergence; Gaisi Takeuti, Sharply bounded arithmetica SUC 
the function a—1; Xiaokang Yu, Radon-Nikodym Theorem is eqs: j% 0e U 
to arithmetical comprehension. coser to 
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ISBN 0-8218-5110-1, LC 90-40, ISSN 0271-4132 
312 pages (softcover), March 1990 

Individual member $22, List price $37, 
Institutional member $30 

To order, please specify CONM/106N 


POINTS DE NASH DES ENSEMBLES — |i, 
SOUS-ANALYTIQUES Istitutior 


z > Toord 
Wiesław Pawtucki ^ 
(Memoirs of the AMS, Number 425) 

it uM 


is po S 

Directed at researchers in analytic geometry, ji ERI 
focuses on the geometry of subanalytic sets. B ofa | CONC 
a subanalytic set on a real manifold is the maT mi MASS 
relatively compact semianalytic set under an a 
a semianalytic set is one which can be locally (8^. S i 
analytic equalities and inequalities. The author $ seti 
that, given a subanalytic set, the points at we por), The e 
semianalytic forms a subanalytic set. In fact, itt | ws of 
establishes the more general result of the su 
the set of Nash points of the original Set parame | 
such classical tools as triangulation, Puiseux i cin | 
a Bertini theorem, as well as some less stan 


Contents 
Théorémes principaux; Réduction au cas d os ca qure 
Modifications des théorémes principaux danS sements: a 
hypersurface; Q-variétés spéciales et leurs €^ 
Gabrielov; Achévement de la démonstration. 
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AT MATICS: INTERPRETATIONS 

j^ EEN THEOR "S dlák, and 

iE yycielski, Ravel Fue 
ny | Uf 4 Stern 
a | He di the AMS, Number 426) 
ree 2 3 

E pero + mathematical logicians and philosophers, this 
de pedd vide readers with a theory of a relationship 
re | WK will ability between theories. The authors define 
Cay dim mathematics to be equivalence classes of first 
n | qupers © relative to interpretability of finite parts of one 


ries 3 EDS 
x CLA the other, and vice versa. This relation induces 
v bet f a distributive algebraic lattice in the set of 


aj | ge structure O : : us 
et | fose chapters. Some properties of theories, such as finite 


MTE] ;irmatizability, completeness, and a new property called 
æ, | emectedness, correspond to natural algebraic properties 
Mk oftheir chapters in this lattice. Those properties and the 
AN sucture of the lattice are the main topics of the book. One 
^^. Mte useful aspects of the concept of a chapter is that it is 
doser to mathematical practice than the classical concept of 
fist order theory. 


Contents 
înitions and generalities; Elementary results about LC; The most 
Snficant theorems about LC; Cardinalities, chains and antichains; 
Geral results and the structure of LC; Results about special theories; 
Pool of Theorem 6.12. 
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relation of concordance on the set of 

Sere arises naturally in attempts to 

Bl Wann” fact, certain ersed 2-spheres in a 4-dimensional 

: Auge "Cly the Ob ain unsolved link concordance problems 
| eg! On Structions to successfully performing 


Weg 4-manif 

tre Olds as the higher-dimensional theory 
tis book 5 at low-dim 
ae P 2 'Westigates 


] ETT e 8ssey p 


Ensional topologists and knot theorists, 
and clarifies higher-order cohomology 


of ~"dance ecu) on the complements of links. 
Suae "Invariant ariants are essentially equivalent 
Sig e of S, which detect whether or not the 


the fundament, the n^ term of the lower-central 
al group of the link complement. The 


author defines geometric derivatives on the set of links and 
uses these to define higher-order linking numbers, which are 
seen to be "pieces" of Massey products and to have more 
geometric content. 

His investigation leads to algorithmic realization results, 
calculational methods, and many new examples, including 
the first examples with trivial p-invariants which are not 
concordant to boundary links, as well as the first examples 
with trivial Alexander's module but non-trivial ji-invariants. 
There are also new connections with geometric equivalence 
relations and with K. Orr's homotopy invariants. 


Contents 
Higher-order linking numbers; Derived links, derived linkings, and 
surface systems; Derived links and the lower central series; Computing 
G/Gn: The Geometric Rewrite; Calculating Milnor's p-invariants using 
the Geometric Rewrite; Formal Massey products and surface systems; 
Antiderivatives and the realization theorem; The effect of Bing-doubling 
and band-summing on the ji-invariants; Relations to cobordism and 
Orr's invariants; Cobordism classification and realization, Questions 
and problems. 


1980 Mathematics Subject Classifications: 57M25; 55830, 57Q45, 
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ISBN 0-8218-2489-9, LC 89-18593, ISSN 0065-9266 

88 pages (softcover), March 1990 

Individual member $10, List price $16, 

Institutional member $13 
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ELEMENTS OF THE THEORY OF ELLIPTIC 


FUNCTIONS 
N. I. Akhiezer 


(Translations of Mathematical Monographs, Volume 79) 


This book contains a systematic presentation of the 
theory of elliptic functions and some of its applications. A 
translation from the Russian, this book is intended primarily 
for engineers who work with elliptic functions. It should be 
accessible to those with background in the elements of 
mathematical analysis and the theory of functions contained in 
approximately the first two years of mathematics and physics 
courses at the college level. 

Contents 

1. General theorems about elliptic functions; Chapter Il. 
pter Ill. The Weierstrass functions; Chapter 

tions; Chapter V. The Jacobi functions; Chapter VI. 
v of ec Chapter VII. Additional facts 
about elliptic integrals; Chapter VIII. Some conformal mappings; | 
Chapter IX. Extremal properties of fractions to which a transformation 
of elliptic functions reduces; Chapter X. Generalization of Tchebycheff 
polynomials; Chapter XI. Various supplements and applications. 
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thematics Subject Classifications: 33-01, 33A25; 11 ; 
o 30C20, 14K07, 33A30, 32H25, 33A65, 65A05 
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248 pages (hardcover). March 1990 
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Institutional member $ 
To order, please specify MMONO/79N 


Chapter 
Modular functions; Cha 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


i 


THEORY AND APPLICATIONS OF 
DIFFERENTIABLE FUNCTIONS OF SEVERAL 
VARIABLES. XII 

S. M. Nikol'skit, Editor 


(Proceedings of the Steklov Institute, Volume 181) 


This collection of papers is devoted to various problems in 
the theory of differentiable functions of several variables and 
their application to partial differential equations. 

Among the topics addressed are: imbeddings and 
equivalent normings of various spaces of smooth functions 
of several variables defined on subsets of Euclidean spaces; 
constructive properties of various spaces of differentiable 
functions; convergence of multiple Fourier series; estimates 
of bilinear approximations of periodic functions and estimates 
of widths; variational problems on intervals and solutions of 
the hydrodynamic system for a viscous fluid; high precision 

algorithms for approximate conformal mappings of simply 
connected and doubly connected regions. 


Contents 
O. V. Besov, Imbeddings of an anisotropic Sobolev space for a domain 
with the flexible horn condition; Ya. S. Bugrov, Imbedding theorems 
and convergence of multiple Fourier series; V. |. Burenkov, A theorem 
on iterated norms for Nikol' skil-Besov spaces, and its application; E. 
A. Volkov, High-precision practical results in conformal mappings 
of simply connected and doubly connected domains by the block 
method: M. L. Gol'dman, Imbedding with different metrics for spaces 
of Calderón type; G. A. Kalyabin, A characterization of spaces of 
Besov-Lizorkin-Triebel type with the help of generalized differences; 
V. |. Kolyada, On relations between moduli of continuity in different 
metrics; L. D. Kudryavtsev, Variational problems with free endpoints on 
bounded and unbounded intervals; G. G. Magaril-Il' yaev, Trigonometric 
widths of Sobolev classes of functions on R^; V. N. Maslennikova and 
A. V. Glushko, Localization theorems of Tauberian type and the rate of 
decay of a solution of the system for the hydrodynamics of a viscous 
compressible fluid ; N. V. Miroshin, On the maximal space of Vekua and 
spaces close to it; K. T. Mynbaev, The anisotropic Strichartz seminorm 
and capacities; S. M. Nikol'skii and P. I. Lizorkin, A new approach to 
the theory of the function spaces Bae on the sphere; Yu. S. Niko! skii, 
Integral estimates of differentiable functions in weighted anisotropic 
spaces on unbounded domains; M. O. Otelbaev, On coercive estimates 
of solutions of difference equations; V. N. Temlyakov, Estimates of 
best bilinear approximations of periodic functions. 


1980 Mathematics Subject Classifications: 30C20, 30C30, 30G20, 
31B15, 39A12, 41A30, 41A46, 42B05, 45E35, 46E30, 46E35, 49C05, 
76N10, 76U05; 26B05, 34B25, 34E99, 35A22, 35A35, 35A40, 35B40, 
35B65, 35E99, 35J05, 42A10, 42A20, 45E05, 47B39, 65E05 

ISBN 0-8218-3131-3, LC 68-1677, ISSN 0081-5438 

304 pages (hardcover), March 1990 

Individual member $85, List price $141, 

Institutional member $113 

To order, please specify STEKLO/181N 
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THE MEROMORPHIC CONTINUATION 
FUNCTIONAL EQUATIONS OF cyspin 
EISENSTEIN SERIES FOR MAXIMAL 
CUSPIDAL SUBGROUPS 

Shek-Tung Wong 


(Memoirs of the AMS, Number 423) 


V 


Eisenstein series are fundamental objects in the they, | [com 
of automorphic forms, which has important application. o 
analytic number theory. There are a number of apne 4 
for establishing the meromorphic continuation and fui E 


equations of Eisenstein series, with the ideas of Selberg er 7 t 
especially influential. =y ae 
This book presents a development, based on an idea oi 
Selberg, of the analytic continuation of Eisenstein series ty | The fol 
means of integral operators. Starting with a brief account¢ Hen d 
the role of Eisenstein series in the theory of automorphc thanks: 
forms, the author obtains the meromorphic continuation Cor 
and functional equations of cuspidal Eisenstein series ‘After 
for the maximal cuspidal subgroups of a reductive real (im 


algebraic group with an arithmetic subgroup. The boost , 
significant contribution is the way it lays out the formals: apnea 


: vet Electi 
Selberg’s approach in the context of an algebraic group é ae 
an arithmetic subgroup. The main line of argument fe tia 
only knowledge of elementary functional analysis and cor: s I 
analysis. 6, ( 
Contents a 
; CERE ly, Co 
The definition and basic properties of the Eisenstein series Grr 
The compact operators ! (fPriz 
Fredholm equations "itg $ 

Analytic continuation fe 

Functional equations d The 
The general case of several cusps d 

sei end 
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orts and Communications 


Recent Appointments 


Committee members’ terms oror 
fice on standing committees expire 
Im December 31 of the year given 
in parentheses following their 


M following ad hoc committees have 
ken discharged by the Council with 
thanks: 

Committee to Review Procedures 
{the Council in Considering Issues, 
Committee on AMS Publications in 


| 4mlied Mathematics, Committee on 


pz) Hection Scheduling, Committee on 


Electronic Exchange of Information 


ong} (CEEI), Committee on Vending Soft- 


Ee Committee on Applied Mathe- 
: "s Committee on Fellowship Pol- 

mee on NCTM Standards, 
| oriz ee to Recommend Winners 
\ine zes for Automatic Theorem Proy- 


\ 


ying 
"The follow; 
(ts $ owing individuals have been 
teda a randi upon recom- 
Committee the Editorial Boards 

FS 

; n Baouendi (1992) as 
Amer; an *Presentatives to the 
aus Conti Ourna] of Mathematics; 
mber of the com- 


: Nia A Gieseker (1991); 
i gg S. Palais (1992) to the 
i lal ommittee; contin- 
€ committee 
| = are 
| Protter (1 e ee and Murray 
> Chair: 
en e 
s Keisler (1992) to 
n ditorial Committee; 
h Pout ER a D 
Fe t (1990), and 
9 Barw can (1991): 


> (1992), and Judy 


t = 
he Committee to 


Monitor Problems in Communica- 
tion; continuing members of the com- 
mittee are Nancy Gubman, consul- 
tant, William H. Jaco (ex officio), 
Arthur M. Jaffe (1991), Richard G. 
Larson (1990), Paul G. Nevai (1991), 
and Richard S. Palais (1990); 

e Craig Huneke (1992), and Linda 
Preiss Rothschild (1992), to the Con- 
temporary Mathematics Editorial 
Committee; continuing members of 
the committee are Richard W. Beals 
(1991), Sylvain E. Cappell (1991), 
Jonathan Goodman (1990), Jan My- 
cielski (1990), and Michael E. Taylor 
(1991); 

e B. A. Taylor (1992) to the Math- 
ematical Reviews Editorial Commit- 
tee; he will also serve as chair. Con- 
tinuing members of the committee 
are Leonard D. Berkovitz (1991), 
John L. Selfridge (1991), and Hans 
F. Weinberger (1990); 

e Victor W. Guillemin (1992) and 
Marc A. Rieffel (1991), to the Mathe- 
matical Surveys and Monographs Ed- 
itorial Committee; continuing mem- 
bers of the committee are David S. 
Kinderlehrer (1991) and M. Susan 
Montgomery (1990), chair; 

e Walter Gautschi (1992) to the 
Mathematics of Computation Edito- 
rial Committee; continuing members 
of the committee are Donald Gold- 
farb (1990) and Andrew M. Odlyzko 

(1991); 

e c F. Gray (1993), Jeff 
Kahn (1993), and Franklin D. Tall 
(1993) to the Proceedings Editorial 
Committee; continuing members of 
the committee are William W. Adams 
(1992), J. Marshall Ash (1992), Mau- 
rice Auslander (1992), Andreas Blass 
(1992), Frederick R. Cohen (1991), 


William J. Davis (1991), da E 
forth. h ear Soma: 4139? shale 


T. Jorgensen (1992), Barbara Lee 
Keyfitz (1991), Kenneth R. Meyer 
(1991), Paul S. Muhly (1990), George 
C. Papanicolaou (1991), Louis J. 


Ratliff, Jr. (1991), Jonathan M. Rosen- 


berg (1991), James E. West (1991), 
and Warren J. Wong (1991); 

e Ronald L. Graham (1992) to 
the Proceedings of Symposia in Ap- 
plied Mathematics Editorial Commit- 
tee; continuing members of the com- 
mittee are Alexandre Chorin (1992), 
chair, and Bjórn E. J. Dahlberg 
(1991); 

e Avner D. Ash (1990), James 
W. Cannon (1993), Burgess Davis 
(1992), Judith D. Sally (1993), and 
Masamichi Takesaki (1993) to the 
Transactions and Memoirs Editorial 
Committee; David J. Saltman (1990) 
has been appointed chair. Continuing 
members of the committee are James 
E. Baumgartner (1991), Ralph L. Co- 
hen (1990), Eugene B. Fabes (1992), 
Jerry L. Kazdan (1990), Roger D. 
Nussbaum (1991), Carl Pomerance 
(1991), and Audrey A. Terras (1991). 

M. Susan Montgomery, then chair 
of the Board of Trustees, has ap- 
pointed Frederick W. Gehring (ex 
officio) to the Investment Committee. 
Continuing members of the commit- 
tee are Steve Armentrout (ex officio), 
and Franklin P. Peterson (ex officio), 
chair. 

President William Browder has 
appointed the following individuals: 

e Frederick J. Almgren, Jr., Jerry 
L. Bona, Hermann Flaschka, Barbara 
Keyfitz, David Mumford, Ivar Stak- 
gold, and Hans F. Weinberger to an 
ad hoc Committee on Applications 
of Mathematics; Professor Bona will 
serve as chair; 

e Louis Nirenberg (1991) to the 
Committee on National Awards and 
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Public Representation; continuing 
members of the committee are 
Michael Artin (ex officio), William 
Browder (ex officio), chair, and 
Robert Fossum (ex officio); 

e Nicholas Katz (1993), and Fran- 
cois Treves (1993) to the Commit- 
tee on Summer Institutes and Special 
Symposia; Raghavan Narasimhan 
(1991) has been appointed chair. 
Continuing members of the commit- 
tee are Barbara Lee Keyfitz (1992), 
Haynes R. Miller (1991), and Brian 
Parshall (1992). Terms expire on 
February 28; 

e Sue Goodman (AMS, 1992) 

to the AMS-ASA-IMS-MAA-NCTM- 
SIAM Committee on Women in the 
Mathematical Sciences, other mem- 
bers of the committee are Mar- 
sha J. Berger (SIAM, 1992), Grace 
M. Burton (NCTM, 1990), Marjorie 
M. Enneking (NCTM, 1989), Nancy 
Flournoy (IMS, 1992), Susan Geller 
(AMS, 1991), chair, Mary Hessel- 
grave (MAA, 1991), Patricia A. Ja- 
cobs (IMS, 1990), Patricia Kenschaft 
(AWM), Jeanne W. Kerr (AMS, 1992), 
Betty K. Lichtenberg (NCTM, 1989), 
Edith Luchins (MAA, 1991), Joyce 
R. McLaughlin (SIAM, 1990), Anne 
Parkhurst (ASA), Magda Peli- 
grad (IMS, 1991), Linda R. Petzold 
(SIAM, 1992), Frances Rosamond 
(MAA, 1992), M. Beth Ruskai (AMS, 
1992), and Alice T. Schafer (MAA, 
1991). NCTM members’ terms ex- 
pire on April 1 of the year given. 

Presidents Lida K. Barrett (MAA) 
and William Browder (AMS) have 
appointed: 

e Newman Fisher to the AMS- 
MAA. Arrangements Committee for 
the San Francisco Meeting and as 
chair. Other members of the com- 
mittee are Gerald Alexanderson (ex 
officio), William H. Jaco (ex officio), 
and Andy Roy Magid (ex officio). 

e Leonard Gillman, Uta C. Merz- 
bach, Everett Pitcher, and Sanford 
L. Segal to the AMS-MAA Joint 
Archives Committee. 

Presidents Ivar Stakgold (SIAM) 
and William Browder (AMS) have 


appointed Joel Spencer (1992) to the 
AMS-SIAM Committee on Applied 
Mathematics. Other members of the 
committee are James M. Hyman 
(1990), Lawrence A. Shepp (1991), 
Gilbert Strang (1991), and Robert F. 
Warming (1990). 

Presidents Ivar Stakgold (SIAM), 
Stuart Kauffman (SMB), and William 
Browder (AMS) have appointed James 
W. Curran (1993), Marcus W. Feld- 
man (1991), and Eric S. Lander 
(1993) to the AMS-SIAM-SMB Com- 
mittee on Mathematics in the Life 
Sciences. Marc Mangel (1992) has 
been appointed chair. Continuing 
members of the committee are Jack 
D. Cowan (1991) and James Murray 
(1992). 


The Council Meeting 
in Louisville 
The Council met at 2:00 p.m. on 
16 January 1990 in the Grand Ball- 
room North of the Hyatt Regency 
Louisville Hotel. President Browder 
presided. 

The Council received the report 
of the Tellers for the 1989 Election. 
(See the following announcement in 
this section.) It received the report 
of the Teller for the Election to 
the Nominating Committee and for 
the Election to the Editorial Boards 
Committee. The new members of the 
Nominating Committee are: 

Barbara Lee Keyfitz 

Ray Kunze 

Robert F. Williams 
'The new members of the Editorial 
Boards Committee are: 

Linda Keen 

Barry Simon 

The Council received reports from 
many committees of the Society, 
most of them in written form. 

It elected members to several ed- 
itorial boards upon recommendation 
from its Editorial Boards Commit- 
tee. These elections are reported in 
the *Recent Appointments" section. 
It agreed with the Board of Trustees 
to establish a new book series *Grad- 
uate Texts". 
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sider election matter, It 
send to the membershi f 
(Fall 1990) election E In 
to the Bylaws that chan : 
of office for the Vice-Presi they 
two to three years, 
of this proposed ame 
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elected each year. It 
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posed amendment that Would fn: nd De 
to five the number of Consecutive deed 
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are mailed. Regarding this, the Cot 
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for Notices about the candidate | 
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on statements by candidates. n 

The Council once again cot) is 
ered the policy of publishing) arein 
sponses to book reviews in the Be The 
letin. A policy proposed by the Et fo, 199 
rial Boards Committee was ret 
to the committee for reconsidettl” 

The Council gratefully E 
a contribution from protes reside 
Birman, the income from wa ! H lin 
be used to fund a piennial hoe Vike 
honor the memory of Rul for? ie 
Satter. The prize is t° MET 
outstanding contributio s pi ti 1 
in mathematics during ded ") Denn 
years and is to be mi á 
woman mathematician: , « gif Robe, 
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he 
Robert M. Fossum 


Nf Secretary 
Urbana, Illinois 


sults of 1989 


$ ty Election Re , 
E i residents 
ite» newly elected Vice-P 


) Of "m society are Lenore Blum 
apy yi Dennis P. Sullivan. The newly 
lis P. Members-at-Large of the 
a Sheldon Axler, Shing- 


^ Council are 
(as n Yau Joan S. Birman, Carl 
dt pomerance, and Charles Herbert 


ste Clemens. The newly elected Trustee 


a isJohn C. Polking. 
" All candidates in noncontested 


Ce ions were elected to their re- 
i 1 gective offices. 
wii The candidates elected to the 


‘| Nominating Committee for 1990 are 
Barbara Lee Keyfitz, Ray A. Kunze, 
and Robert F. Williams. 

i The candidates elected to the Ed- 
i torial Boards Committee for 1990 
ju Linda Keen and Barry Simon. 


The composition of 
the C 
ir 1990 follows ouncil 


MS Repo and 


DAMES, D, AS o amaj Communications and eGangotri 


Andy Roy Magid 
Lance W. Small 
Treasurer: 

Franklin P. Peterson 
Associate Treasurer: 
Steve Armentrout 


*One of these four is a voting 
member at each meeting. 


Members-at-Large: 
Jonathan L. Alperin 
Sheldon Axler 

Joan S. Birman 

Fan R. K. Chung 
Charles Herbert Clemens 
Lawrence J. Corwin 
Richard K. Guy 
Rhonda J. Hughes 
Robion C. Kirby 
Irwin Kra 

Albert Marden 

Carl Pomerance 
Michael C. Reed 
Hugo Rossi 

Harold M. Stark 
William P. Thurston 
Shing-Tung Yau 


Representatives of Committees 
Bulletin Editorial Committee 
Murray H. Protter, Chair 
Colloquium Editorial Committee 
Raoul H. Bott, Chair 
Committee to Monitor Problems 
in Communication 
To be elected, Chair 
Journal of the AMS 
Michael Artin, Chair 
Mathematical Reviews 
Editorial Committee 
B. A. Taylor, Chair 
Mathematical Surveys 
Editorial Committee 
M. Susan Montgomery, Chair 
Mathematics of Computation 
Editorial Committee 
Walter Gautschi, Chair 


Proceedings Editorial Committee 
William J. Davis, Chair 
Representative, Board of Editors 

of American Journal of Mathematics 
M. Salah Baouendi 

Science Policy Committee 

Michael C. Reed, Chair 
Transactions and Memoirs 

Editorial Committee 

David J. Saltman, Chair 


Trustees for 1990 
Steve Armentrout 
William Browder 
Frederick W. Gehring 
Ronald L. Graham 
M. Susan Montgomery 
Franklin P. Peterson 
John C. Polking 
Paul Sally, Jr. 


The Business Meeting 
in Louisville 

The Business Meeting of 19 January 
1990 began about 4:55 and followed 
immediately upon the award of the 
1990 Cole Prize in Algebra and the 
1990 Award for Distinguished Public 
Service. President Browder presided. 

The Secretary reported that the 
Society had about 27,000 members 
at the end of 1989, that the finan- 
cial picture was bright, and that the 
Council met and had acted upon 
various items (see second announce- 
ment in this section). The Secretary 
requested and received unanimous 
approval of a resolution of thanks for 
the the Local Arrangements Commit- 
tee. The meeting adjourned at about 
5:10 p.m. 

After the business meeting, a 
panel discussed the role the Society 
should take in educational matters. 


Robert M. Fossum 
Secretary 
Urbana, Illinois 
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Miscellaneous 


Personal Items 
Eliot W. Collins has been promoted 
to Information Management Special- 
ist at AT&T in Piscataway, NJ. He 
is also a Visiting Lecturer in Mathe- 
matics at Rutgers University. 

Paul R. Halmos, of Santa Clara 
University, has been awarded an hon- 
orary Doctor of Mathematics from 
the University of Waterloo and has 
been invited to give the Convocation 
address at that Institution's Spring 
Convocation for Mathematics. 

K. Brooks Reid has been ap- 
pointed Founding Faculty member 

and Professor of the new, twentieth 
campus of California State Univer- 
sity, CSU San Marcos. 

William H. Reid, Professor Emer- 
itus of The University of Chicago, is 
now a professor in the Department 
of Mathematical Sciences at Indiana- 
Purdue University at Indianapolis. 


Deaths 
Arthur Bernhart, Retired Professor 
of the University of Oklahoma, died 


on October 16, 1989, at the age of 
81. He was a member of the Society 
for 43 years. 

Morris H. DeGroot, of Carnegie- 
Mellon University, died on Novem- 
ber 2, 1989, at the age of 58. He was 
a member of the Society for 31 years. 
(See the News and Announcements 
section of this issue of Notices.) 

Hubert W. Ellis, Retired Profes- 
sor of Queen's University, died on 
January 1, 1990, at the age of 71. He 
was a member of the Society for 43 
years. 

Herbert Gross, of the University 
of Zürich, died on October 29, 1989, 
at the age of 53. He was a member 
of the Society for 27 years. 

Mark G. Krein, 
U.S.S.R., died on October 17, 1989, 
at the age of 82. He was a member 
of the Society for 17 years. (See the 
News and Announcements section of 
this issue of Notices.) 

Edwin N. Lassettre, Professor 
Emeritus of Carnegie-Mellon Uni- 
versity, died on January 16, 1990, at 


February 1990 to April 1990," Lo 


mate 
dimensional topology and go 


GROUP ACTIONS AND INVARIANT THEORY 


A. Bialynicki-Birula, J. Carrell, P. Russell, and D. Snow, Editors 
(Conference Proceedings, Canadian Mathematical Society, Volume 10) 


m: 
130, 1409 5 


} 
[ 
the age of 78. He was am | a 
the Society for 2 years, u A 
Dis Maly, of Troy, Ny « ; 
July 31, 1989, at the age van di 
d : member of the Society ftr? ures 
Adrienne S. Rayl, of New Ore: s 
LA, died on November 27, t9. schei 
the age of 91. She was a member: 0 
the Society for 51 years. V of n 
D. Wexler, of the Faculté Unie.) whic 
sitaire Notre-Dame de la Paix, dé} inm 
on May 27, 1989, at the age of} publ 
He was a member of the Society {i} waiti 
12 years. 
Frantisek Wolf, Professor En 
tus of the University of Califor 
Berkeley, died on August 12, $ 
of Odessa, at the age of 84. He was a men" 
of the Society for 48 years. TNR 
; tla In 
Visiting Mathematicians " f 
Boris N. Apanasov (Novost ty Gc 
U.S.S.R.), Ohio State Unifi 


Ann, of) 
M Pro 
. Sci, 


An. Sta 
m Ma 
Pl. 

RR 


€. His 


This volume contains the proceedings of a conference, 
sponsored by the Canadian Mathematical Society, on 
Group Actions and Invariant Theory, held in August, 1988 in 
Montreal. The conference was the third in a series bringing 
together researchers from North America and Europe 
(particularly Poland). The papers collected here will provide 
an overview of the state of the art of research in this area. The 
conference was primarily concerned with the geometric side 
of invariant theory, including explorations of the linearization 
problem for reductive group actions on affine spaces (with 

a counterexample given recently by J. Schwarz), spherical 
and complete symmetric varieties, reductive quotients, 
automorphisms of affine varieties, and homogeneous vector 
bundles. 
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Backlog of Mathematics Research Journals 


m : - ; Pudet 
bere Backlog. Information on the ene papers for revision and its publication may be much shorter than 
T search journals, primarily those published in North is the case otherwise, so these figures are low to that 
i Neid is reported to the Providence Office by those extent. 
1 à editorial boards which elect to participate. The fig- The observations are made from the latest issue 
fy) wes are an estimate of the number of printed pages published, before the deadline for this issue of Notices, 
| which have been accepted, but are in excess of the from journals that have actually been received by 
ieul number required to maintain Copy editing and printing a subscriber in the Providence, Rhode Island, area; 
Ial schedules. ; À in some cases this may be two months later than 
beri! Observed Waiting Time. The quartiles give a measure publication abroad. If the waiting time as defined above 
\, of normal dispersion. They do not include extremes is not given in the journal, if no new issue has been 
Ini.) which may be misleading. Waiting times are measured received since the last survey, or if the latest issue is 
yd] inmonths from receipt of manuscript in final form to for some reason obviously not typical, no times are 
afi} publication of the issue. When a paper is revised, the given in this report and such cases are marked NA (not 
ely} waiting time between an editor’s receipt of the final available or not applicable). 
Eni: 
n Editor's Estimated Observed Waiting 
,IH Approximate Time for Paper Time in Latest 
nent Number Number Backlog of Submitted Currently Published Issue 
Issues Pages Printed Pages to be Published (in Months) 
Journal per Year per Year 12/31/89 6/30/89 (in Months) Qi M 
Ata Inform 
$ | fequationes 8 800 0 0 5 5 6 7 
sli Meo e a 6 640 193 100 NR 7 9 13 
V pini, Do 4 500 0 0 6 8 9 17 
1) ee 4 576 103 120 16 21 23 28 
1, 3. Math 
Y ban, of Math 6 4200 0 12-18 13 14 15 
Probab 6 1200 500 700 9 18 18 19 
oa 300 12-18 14 15 16 
Sti. Ecole No 4 1680 E Deere 11 
Steti uud 4 650 0 4T 13 
Statist, 
l. Math, Le 4 1750 650 225 18 12 13 15 
Math Onin’ 4 400 50 0 3 - 
Mth Hiap OPtim. 2 180 11 10 Ww 12 
p ERC Scis 6 er 0 11 9 NA 12 
t. Math 4 400 0 
VO Rage edic 5 0 8 7 9 m 
ne grat Mech. Anal s EA 0 0 io e i 
Cana - Math S 20 2000 NA 
TJ Map SOC. 0 400 i 
h 6 1000 40 
Carag 00 0 8-10 Sie ail 14 
Qn, Math. Bul $ Es 18 14 17 19 
p System 4 512 512 oe 9 10 13 
Algebra onal Proc 4 512 0 x A 10 13 18 
10 
12 3600 2123 ger B s 2 = 
24 5184 0 * i i 
NR 
12 1600 NB ae NR 12 12 18 
24 2400 NR zs 8 9 10 12 
8 768 18 100 13 $e V 14 
4 448 0 
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Editor's Estimated 


Approximate Time for Paper Observe it 
Number Number Backlog of Submitted Currently Me In Lag, 
Issues Pages Printed Pages to be Published blisheg lsu 
Journal per Year per Year 12/31/89 6/30/89 (in Months) Q, (in "nt , 
iy 
Discrete Comput. Geom. 6 600 350 375 14 28 : 4 2 
Duke Math. J. 6 1500 100 150 9 5 $ aj gatt: 
Houston J. Math. 4 600 NR 600 NR NS 1] gatt: 
Illinois J. Math. 4 704 NR 897 NA 26) aap esi 
UN MT 
IMA J. Appl. Math. 6 510 0 0 14 a" uS 
IMA J. Math. Appl. Med. Biol. 4 350 80 0 6 "EIE 
IMA J. Math. Control Inform. 4 350-400 NR NR NR 8 12 SAM J 
IMA J. Numer. Anal. 4 600 100 100 8-16 9 "Er 
DITE 
Indiana Univ. Math. J. 4 1000 NR 80 NR 9 10 | auri 
Inst. Hautes Études Sci. Publ. Math. 2 400 0 0 15 12 15 i T " 
Internat. J. Math. Math. Sci. 4 832 145 100 NR 16 vr 
Invent. Math. 12 2688 0 0 8 7 DI o ent 
Israel J. Math. 12 1500 600 350 8 8 00 — tt any. 
J. Algorithms 4 600 NR NR NR 14 22 — | sMRe 
J. Amer. Math. Soc. 4 1000 0 0 0 6 7 1 ( Topology 
J. Amer. Statist. Assoc. 4 1200 0 NA 9 7 8 — 06s A 
J. Appl. Math. Simulation 4 80 200 180 5-6 NA 
J. Assoc. Comput. Mach. 4 1000 NR 300 NR 9 11 tt 
J. Austral. Math. Soc. Ser. A 6 1100 500 600 18 19 21 4) NR mean 
J. Austral. Math. Soc. Ser. B 4 512 0 256 NR 10 12 t A ae 
J. Classification 2 300 NR 0 NR NA "From 
J. Complexity 4 500 150 NA 9-12 NA "Tis, 
J. Comput. System Sci. 6 1200 50 200 12-16 NA | ites c 
J. Differential Geom. 6 1800 1600 1300 10-12 DAD ^ im | 
l l 
J. Integral Equations Appl. 4 600 0 0 8 j 
J. Math. Biol. 6 720 0 0 7 
J. Math. Phys. 12 3200 0 0 5 
J. Nigerian Math. Soc. 1 100 NR NR NR 
J. Operator Theory 4 800 100 0 15 
y , J. Symbolic Logic 4 1344 0 100 15 
Linear Algebra Appl. 16 4800 600 600 12 
Manuscripta Math. 16 1792 0 0 6 
Math. Ann. 12 2304 0 0 12-13 
Math. Comput. Modelling 16 1600 NR 500 NR 
Math. Comp. 4 1500 240 260 12 
Math. Control Signals Sys. 4 400 NR 1000 NR 
Math. Oper. Res. 4 800 600 360 18 
Math. Programming Ser. A 6 720 240 240 15 
Math. Social Sci. 6 600 0 180 12 
Math. Systems Theory 4 256 0 0 9 
{ Math. Z. 12 1824 0 0 13-14 
i Mem. Amer. Math. Soc. 6 2800 0 0 4 
E Michigan Math. J. 3 480 100 130 18 
| Monatsh. Math. 8 704 0 0 6 
Numer. Funct. Anal. Optim. 10 1250 0 0 5 
Numer. Math. 16 1664 0 0 5 
Oper. Res. 6 1008 NR 420 NR 
Pacific J. Math. 10+ 200011 NR NR 14 
Probab. Theor. Relat. Fields 12 1920 0 0 11 
Proc. Amer. Math. Soc. 12 3432 0 572 10-12 
Proc. London Math. Soc. 6 1250 250 NR 16-18 
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Approximate Editor's Estimated Observed Waiting a 


Time for Paper Time in Latest 
Number Number Backlog of 2 : ps 
Issues Pages pinta Paces ccs Ae Meets 
in Months 
j Journal per Year per Year 12/31/89 6/30/89 (in Months) Q; M Q; 
og 
`~ jord Ser. (2) 4 2 128 96 12 17 21 23 
E Math. OX 4 625 0 0 
E gtd Appl. Math. 13 11 12 14 
1| gat Mech. APP: 4 768 0 0 8 4 7 18 3 
gesuis Math. Ed Math. 4 1000111 1700 32 eae 
a| f, Mountain =: 
M eu 6 768 0 200 9 11 11 12 
tt semigroup eth 6 1845 129 500 10** 12 12** 15 
roit 6 1280 0 200 gee 10 11** 12 d 
i A Control Optim. 6 1480 196 350 9** 9 10** 11 
4 600 112 50 9 8 gre 10 
rf, iscrete Math. 
l UM Th ral 6 1500 456 430 11** 10 11% 12 
Ee anal. Apol. 4 600 338 150 11% 9 10** — 10 
4| gam J. Matrix Anal. App! 1556 zm 2j 
t| ut Numer. Anal. 6 5 550 10** NA 
E 200 447 400 13** 13 14** 15 
111 cam J, Sci. Statist. Comput. 6 1 i 
ence 4 725 0 0 ges 5 oe 7 4 
1 | tology Appl. 12* 1320 1430 500 18 16 17 18 | 
3 "fans, Amer. Math. Soc. 12 5000 200 200 16 20 20 28 


à | M means no response received. 

1| Mmeans not available or not applicable. 

"Date of receipt or acceptance of manuscript not given. 

"From date accepted. > 2 
“This journal recently ended a moratorium on the acceptance of new papers; latest issue consists of pre-moratorium papers. "i 
į Dates of revisions not indicated. 1 
itfor 1990: 12 issues and 2400 pages per year. 
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iff Publication will increase by 60% by 1991. 
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POLYA FREQUENCY SEQUENCES IN COMBINATORICS 


| Francesco Brenti 
(Memoirs of the AMS, Number 413) 
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ORDINARY MEMBERS 


Adnan A Al-Shakhs, King Fahd 
Univ, Dhahran, Saudi 
Arabia 

Eugen Urban Angehrn, Princeton 
Univ, NJ 

Ramin B Arani, Univ of North 
Dakota, Grand Forks 

Shri Dhar Bajpai, Univ of 
Bahrain, Isa Town 

James M Banoczi, Struthers, OH 

Ken L Barnes, Williamsville, IL 

Francis L Barrett, Tucson, AZ 

Larry J Baxter, Seattle, WA 

Elton Earl Beougher, Hays, KS 

Robert L Bish, Materials 
Research Laboratory, 
Victoria, Australia 

Mark Boardman, Lincoln, NE 

Carol A Bowen, Haskell Indian 
Junior College, Lawrence, 
KS 


Joan F Boyar, Aarhus Univ, 
Denmark 
Louise M Boyd, Livingston, AL 
Claudette Bradley, Univ of 
Alaska, Fairbanks 
Mark J Bruso, Mount Prospect, 
IL 
Roger V Buck, Columbia, MD 
Bernadette Jones Burton, Ettrick, 
VA 
David M Busey, Sitka, AK 
Caralee A Capone-Bethel, 
Beavercreek, OH 
Joe Chukwu, Evanston, IL 
Loyce L Collenback, San 
Antonio, TX 
Louis Comtet, Maurepas, France 
Lauren Cowles, Cambridge Univ 
Press, New York, NY 
Terry E Crandall, San Diego, CA 
Robert A Cullen, Milwaukee, WI 
Erica F David, East Windsor, NJ 
Richard Irving Day, Power 
Products, St Thomas, Virgin 
Islands 
David W Dean, Columbus, OH 
Laurel E Dieter, Univ of North 
Carolina, Chapel Hill 
William A Drumin, King’s 
College, Wilkes-Barre, PA 
Stephanie J Dupal, Lisbon Falls, 
ME 


Amy Lynn Dykstra, Venison, MI 


New Members of the AMS 


Richard L Edington, 
Nacogdoches, TX 

Beth-Allyn Eggens, Warren, OH 

Jenny Helen Ehrlich, New 
Smyrna Beach, FL 

Abdelkaden El Koutri, Univ of 
Marrakech, Morocco 

Carel F Faber, Univ of Chicago, 
IL 

James A FitzSimmons, 
Cincinnati, OH 

Matthew K Franklin, Columbia 
Univ, New York, NY 

Colleen M Galligher, Dayton, 
OH 

Ormsin S Gardiner, Winona, 
MN 


Katrina Louise Gariaeff, East 
Windsor, NJ 

Simrat M Ghuman, San 
Francisco, CA 

Alison L Gibbs, Saint Mary's 
DCVI, Ontario, Canada 

Charles R Giuffre, Austin, TX 

Michael Glaum, Univ of 
Waterloo, Ontario, Canada 

Sally Glover-Richard, Pierce 
College, Puyallup, WA 

Richard Graham Goldthwait Jr, 
Youngstown State Univ, OH 

Wojciech L Golik, Univ Missouri 
at St Louis 

Faustino González, Warrington, 
PA 

Kevin M Groothuis, Jensson, MI 

Mark W Gross, Oakland, CA 

Fon Gyorfi, Univ of Toledo, 

H 


Waleed Khader Hamed, Riyadh, 
Saudi Arabia 

James Bradley Hansen, McAllen, 
TX 


Janis P Hardwick, Univ of 
Michigan, Ann Arbor 
James W Hassed, Black Forest, 

CO 


Nicolai T A Haydn, Univ of 
Toronto, Ontario, Canada 

Robert Matthew Heitman, 
LaVallette, NJ 

Linda Diane Hoffoss, Morris 
Plains, NJ 

Allen G Holder, Jackson, MS 

James Q Holt, Brunswick, GA 

William R Horton, Boulder, CO 
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Yupai P Hsu, Schulmberger-Doll 
Research Center, Ridgefield, 
GE 

Clark W Ingham, Oakland, CA 

Bruce P Jensen, Univ Corse, 
Corte, France 

Sheldon B Jolson, Forest Hills, 
NY 

Joseph R Kazimir, North 
Hollywood, CA 

Ben J Keller, Blacksburg, VA 

Michael Dominik F Koller, 
Zurich, Switzerland 

Jocelyn S Koo, Northern 
California Cancer Center, 
Belmont 

Susan S Kornstein, Horace Mann 
School, Bronx, NY 

Iwo Labuda, Univ of Mississippi, 
University 

Bhagwandas V Lad, 
Philadelphia, PA 

Anne K Larson, Oxford, OH 

Dening Li, West Virginia Univ, 
Morgantown 

Yiping Li, Zhongshan Univ, 
Guangzhou, People’s 
Republic of China 

Vladimir Lifschitz, Stanford 
Univ, CA 

Panagis S Liossatos, Florida 
International Univ, Miami 

Nicholas F Lombardi, Amherst, 
NH 

Peter A Longo, Worcester, MA 

Elena A Marchisotto, California 
State Univ Northridge 

Juan-Bosco R Marquez, I B 
Isabel De Castilla, Avila, 
Spain 

Victoria G Martinez, Tallahassee, 
FL 

Daniel Frank Massey, San Diego, 
CA 

Michael W Mayhall, Palmetto, 
GA 


Patricia C McCann, Franklin 
Univ, Columbus, OH 

Larry C McCollister, Zumbro 
Falls, MN 

Anatol A Meush, Fort 
McMurray, Alberta, Canada 

David E Mizak, Garrett 
Community College, 
McHenry, MD 
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Ang Kao Wang, Denton, TX 
Daise A Watrobsky, Saunders 

College Publishing, 

Philadelphia, PA 
(hnstopher G Webb, Katy, TX 
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| Fer Woit, Columbia Univ, 


E New York, NY 

tinfumi Yamada, Institute for 
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Israel Mathematical Union 
Davida Fischman 
János Bolyai Mathematical 
Society 
Peter Komjath 
Korean Mathematical Society 
Byung Young Kim 
London Mathematical Society 
Aboubakr Ahmed Bayoumi 
Barry E Johnson 
Mathematical Society of Japan 
Hirokazu Iwashita 
Michinori Yamashita 
Mathematical Society of the 
Philippines 
Fe N Reyes 


Société Mathématique de Belgique 


Paul G Chauveheid 
Frank De Clerck 


Sociedad Colombiana de 
Matemáticas 
Luz G Torres 
Sociedade Portuguesa de 
Matemática 
Ana Bela Cruzeiro 
Suomen Matemaattinen Yhdistys 
Ritva Marjatta Syrjänen 
Svenska Matematikersamfundet 
Peter Wingren 
Unione Matematica Italiana 
Luigi Ambrosio 
Achille Basile 
Fabio Cavallini 
Maria Scafati Tallini 
Giuseppe Tallini 
Wiskundig Genootschap 
Peter K H Gragert 
Österreichische Mathematische 
Gesellschaft 
Wolfgang Hamedinger 
Daniel C Mayer 


NOMINEE MEMBERS 
Adelphi University 
Donna A Hiestand 
Zachary Levy 
Mohammad Moshref 
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Liang-chung Hsia 
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Yue Liu 
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Sankar Sitaraman 
Carleton University 
Intesar A Almetawa 
Jon Alan Beal 
Paul J F Bonenfant 
Raymond W L Chow 
Heba M Ebeid 
Shui Feng 
Robert Bruce Harland 
Julie A Huang 
Minnie W Lee 
Panusunan M Siregar 
Carnegie Mellon University 


N 


TEEN 


Digitized by Arya SanjewuMatinbersofathedAMáfootri E P 


Jonathan W Aronson 
Ana C Barroso 
Dmitry Golovaty 
José Carlos Matias 
Bulent Mazacioglu 


Case Western Reserve University 


Jodelle S Wuertzer 


Central Missouri State University 


Tere J DeWitt 
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George W Hillman 
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Max Y Tsou 
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Peter O Schwartz 
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Michael S Barkil 
Sheila K Brintnall 
Julia H Crawford 
Pradeep Javangula 
Kerry D Johnson 
Forrest E Simpson 
Samira Stitou 
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Mark A Zuiker 


Oregon State University 


Thomas J Barreras 
Warren Neal Christman 
Crystal L Gilliland 
Todd Edward Huffman 
Mark R Hull 
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Hao Jiang 
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Debra Sue Love 

Mark Matthew Maxwell 
Paul Allan Palmer 
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Sophie Frisch 
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Richard L McLane 
Elena Poletaeva 
David C Purdy 


Princeton University 
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Benson S Farb 
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Michael M Dougherty 
Subhajit Ghosechowdhury 
Tao Hu 
Paul R Hurst 
Kyungsoo Kim 
Mee-Kyoung Kim 
Yu-Ling Lai 
Yung-Hui Lai 
Xuye Li 
Xiang ning Liu 
Dehiwala Lalith Peiris 
Hongliang Ren 
Swati Sastry 
Lynn L Schreyer 
Ellen Marie Schueler 
Sangjin Seok 
Chi-Mei Shui 
Li-Chuan Sun 
Jack E Tedeski 
Anthony David Thomas 
Qing Wan 
Hsin-Ju Wang 
Ming You Wu 
Ying-Hwa Wu 
Guangping Xiang 
Kao-San Yeh 
Zhongxin Yu 
Rong Yue 
Biao Zhang 
Reed College 
Timothy W Atwill 
John S Estabrook 
Leanne D Robertson 
Rensselaer Polytech Inst 
Heidi Kristina Bahn 
Steven P Bishop 
Cathy A Caldwell 
Paul Caprioli 
Kurt Dittenberger 
Brendan H Doerstling 
Christopher W Fowler 
Thomas M Kastner 
Mary C Krembs 
Caroline Diane Labenski 
Jacques G Laforgue 
Mary Ann Schultz 
McLaughlin 
Hong-Yuh Shy 
I-Heng Wang 
Rice University 
Vaishali S Shah 
Rutgers University, Newark 
Robert Sczech 
SUNY at Albany 
Eugenia Bomash 
Gregory Bomash 
Andrew Clifford 
Patrick J Heagerty 
John P Holcomb 
Myun Huh 
Gisela Kindermann 
Laurie L Lacey 
Trudy A Marsrow 
Kanthi Perera 
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Jiaxing Sheng 
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David J Garrison 
Gang Li 
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Heather D Ries 
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Yan Fan 
Michael A Fries 
Walter G Gall 
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David S Wack 
Mavlan Yasin 
Jianhe Zhang 


SUNY, College at Geneseo 
Debbie Marian Belli 
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Pamela J Frederick 
Donna Lynn Rehm 
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Nga-Shan Phoebe Cheung 
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Maura A Dowling 
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Sam Houston State University 
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San Diego State University 
Shireen S Dadmehr 
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Santa Clara University 
William F Forrest III 
Paul J Freitas 
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Karrolyne Vosburg 

Seattle University 
Miriam A Myjak 
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Jeffrey M Chillot 
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Ona J McBride 

Skidmore College 
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Martha E Redford 
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Heidi A Munson 
Stanford University 
Ross A Biro 
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Paul T Norbury 
Becky Stephens 
James D Woodson 
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Stetson University 
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Stevens Inst of Tech 
Debra V Curtis 
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Delisa Kayleen Drewes 
Rui Guo 
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Richard T Lawner 
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Paul VanSteenberghe 


University of Maryland Baltimore 


County 
Chang G Kim 
Jeffrey B Nowak 
Witold W Szczechla 
Angela M Walters 
University of Maryland, College 
Park 
Gang Chen 
Kamel N Haddad 
Christopher Martin Judge 
Todd M Kapitula 
Silvia Regina C Lopes 
James Marianne 
Maureen E Rush 
Catherine E Searle 
Frederick H Wilhelm Jr 
University of Massachusetts, 
Amherst 
Jorgen J Berglund 
Alexander N Brin 
Kuan Deng 
Lena Galaktionova 
David A Gore 
Holly E Hake 
Ruth Huerfano 
Lu Ji 


Robert J Kelnhofer 
Daniel L Kern 
Mitchell L Kotler 
Pui-Keung Law 
Nicolas A Minutillo 
Simon E Stern 
Decheng Wang 
Kenneth J Wilder 
Xiao-Peng Xu 
Weigian Yu 
University of Michigan 
Seth W Allen 
Robert Bakula 
David M Buchthal 
Cesar A Cardenas 
Yaotsu Chang 
John Charles Dean 
George Delistathis 
Serge Elnitsky 
Steven D Fischer 
Darrin D Frey 
Manouchehr Ghamsari 
Hemar T Godinho 
Patrick T Headley 
Denise Michele Lee 
Hyeeun Kim Lee 
Tamara R Lefcourt 
Elizabeth Camp McGuire 
Kiwon Kim Ryu 
David B Semmelroth 
Douglas T Shapiro 
Daren S Starnes 
Darin R Stephenson 
Kok-Ming Teo 
Jennifer L Thornton 
Timothy R Wagenmaker 
Suzanne Louise Weekes 
Gerald James Wuchter 
Shanshuang Yang 
University of Minnesota- 
Minneapolis 
Phillip Abbott 
Abhoyjiy S Bhown 
Scott J Carlson 
Haesung Cheon 
Brian E Eaton 
Huiing Gau 
Ko Hayashi 
Chaocheng Huang 
Jim E Jones 
Philip A Jones 
Steven R Kleinhenz 
Héctor E Lomeli-Ortega 
Xiaolong Shih 
Samarendra K Sinha 
Chingwen Vanessa Wang 
Zhao Yan 
Karen Elizabeth Young 
University of Mississippi 
Margaret Fair Barbour 
Jeffery Wayne Bates 
Camille Elizabeth Calhoun 
Terry W Hobbs 
Marilyn Kay Morgan 
Patricia C Treloar 


University of Missouri, Columbia 
Melinda A Abel 
Joyce A Colvin 
Bofeng Fu 
Roger S Offermann 


University of Missouri, St Louis 
Ling Cao 
Joseph B Dence 
Tiegang Li 
Matthew K Lundberg 
Mark A Schneider 
Sharon K Spoede 
University of Montana 
Daniel J Balaguy 
Susann Bradford 
John A Bruder 
Don D Gilmore 
Young-Do Han 
Hongzhe Li 
Gopalakrishnan A Narayan 
Julie A Owings 
Sumant P Rao 
Sangadji 
University of N C at Charlotte 
Christine N Anderson 
Hyung-Chun Lee 
University of N C at Greensboro 
Yaprak F Balkan 
Bradley P May 
Ronald Lee Merritt 


University of Nebraska at Lincoln 

Nicole Austin Bell 

Patrick Heckenlively 

Paul E Hinrichs 

Timothy J Huffman 

Bao Ping Jia 

James Lee Kassebaum 

Aihua Li 

Patrick J Nebel 

Dana L Nimic 

Kristin A Pfabe 

Kristin D Spitler 
University of New Mexico 

Paul M Bennett 

James Patrick DeThomas- 

Shields 

Lisa M Duke 

Dean A Jones 


University of North Florida 
Philip A Lyons Jr 
University of North Texas 
Marlene L Atchison 
Shawn W Eagleton 
Bridget A Feneis 
Cheryl K Lewis 
Susan E Paulson 
R Keith Rogers 
Alan D Sauter 
Dayton C Sommons III 
University of Notre Dame 
Zarko Bizaca 
Mario O M Da Silva 
Shu Nakamura 
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Weishi Liu 
Ho Ming Luk 
Subhash R Malakar 
\ Mark Nichols 
Andreas P Petrou 
Poornima Rajamani 
Yegan Satik 
Philipp H Stephanus 
Chi Chung Tong 
Aurelija Trgo 
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University of Southern Mississippi 
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University 
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Dimitrios Loukanidis 
David M Neto 
Giovanni Panti 
Jeffrey David Picka 
Ulrich C Schanz 
Steve G Sculac 
Roger R Singh 
Don Stanley 
University of Utah 
David C Beard 
Kristina Ann Bogar 
Elizabeth Michael Brown 
Alberto Castro 
Val A Cummings 
John C Dallon 
Ha Thi Minh Dang 
Ashley Michelle DuLac 
Stephen G Kurtz 
Lorel M Preston 
Robert William Stokes 
Endre B Szabó 
Yuanhua Tang 
Craig C Tingey 
University of Vermont 
Nathan D Bokil 
Theresa E Devlin 
Yong Duan 
Laurie A Hurley 
Douglas W Mace 
Angela B Martinek 
Leo B Schillinger 
University of Victoria 
Brian J Beckett 
University of Virginia 
Gene B Christner 
Jacqueline Anderson Hall 
Sharon L Laubach 
Deirdre Longacher Smeltzer 
Todd A Smith 
Donald E Spickler Jr 
James T Wilmet 


University of Western Ontario 
Xiaopeng Gao 
Tim K L Liu 
Jack C Singleton 
University of Wisc, La Crosse 
Patrick C Ward 
University of Wisc, Milwaukee 
Kevin E Charlwood 
Joshua Y Choo 
Shubhangi S Nijasure 
Keith M Stafford 
University of Wyoming 
Dongmei Chunyu 
George N Gimas 
Paul Gerard Jacobs 
Yun Li 
Rossen R Parashkevov 
Linda K Prior 
Zhongde Wang 
University of the West Indies 
Varalakshmi Duvvuri 
Ansari Khayam Mohammed 
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Utah State University 
Chris L Bendixen 
Joan Leilani Dana 
Xiaoli Hu 
Keng Lee 
Jianhua Shao 
Lu Zhou 

VPI & SU 
Elizabeth A Bonawitz 
David B Borisuk 
Jiuyi Cheng 
Raymond A Conner 
Lisa K Cooley 
Denise Lynette Davis 
Guor-Rong C Duh 
Dhananjary R Gokhale 
Gitanjali S Gulve 
Susan M Hagen 
Heath D Hart 
Wei Huang 
Chun Wai Ip 
Rajeev R Joshi 
Addison B Jump 
Kyehong Kang 
Hong-Chul Kim 
Xiao G Li 
Rongsheng Liu 
James K Lynch 
Hamadi Marrekchi 
Janice E Miller 
Alfred Kenric Mulzet 
Kevin A Newman 
Eileen T Shugart 
G Dennis Sparks 
Matt L Stephens 
Robert L Vanderheyden 
Ivelina Julianova Velikova 
Janet L Wade 
Jennifer S Wilson 
Denise Wolford 
Scott A Yokim 
Mary Jo Zukoski 


Vanderbilt University 
Chao Cai 
D Brian Conley 
Robert N Gore 
Lu Han 
Sheri R Jordan 
Walter Bruce Kessler 
Stanley B Reed Jr 
Villanova University 
Scott J Kromis 
Nghia V Le 
Lisa A Sigler 
Washington & Lee University 
Harry Todd Pearce 
Washington State University 
Michael D Brands 
Richard Roy Drake 
Juan Du 
William A Kimball 
Dongmei Liu 
Dali Luo 
Pete B McGill 


Allen R Miedema 

Nandita Rath 

Carolyn M Scharmer 

Kwang-sik Song 
Washington University 

Siqi Fu 

Melinda Joy Lampen 

Xin Min Li 

Anita W Pabody 

Jianwen Wang 


Wayne State University 
Neil H Alexander 
Mary J Bartholomew 
Feng Chen 
Gongdao Chen 
Zhibing Deng 
Ishita Dutta Gupta 
Hassan K Hamdan 
Song Miao 
John C Niss 

West Virginia University 
Michael J Bennett 
Marjorie A Darrah 
Leslie Ann Dumire 
Timothy Jon Hempleman 
James M Sconyers 
Ling Zhang 

Western Carolina University 
Laura C Hannah 
Mitchell Lane Helms 
Robert Dewey Herring 

Western Illinois University 
Donald E Swanger 


Western Kentucky University 
Brian K Anderson 

Western Washington University 
John H Clifford 
Maryann L Firpo 
David Qun Li 
Samuel J Lightwood 
Christopher C McCormick 
Elizabeth Jean Wood 


Westminster College 
Carolyn K Cuff 
Yale University 
Bertrand M Hochwald 
Yeshiva University 
Moshe Arye Milevsky 
York University 
Paul Betts 
Youngstown State University 
Michel K Azzi f 
James M Brenneis i 
Jeffrey Walter Gill 
Scott Alan Miller 
Eunice E Santos l 
John W Weaver ‘ 
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Classified Advertisements 


advertising. 


Advertising Department. 


July/August issues of the Notices. 


SUGGESTED USES for classified advertising are positions available, books or lecture notes 
for sale, books being sought, exchange or rental of houses, and typing services. 

THE 1990 RATE IS $50.00 per inch on a single column (one-inch minimum), calculated 
from the top of the type; $22 for each additional !/» inch or fraction thereof. No discounts 
for multiple ads or the same ad in consecutive issues. For an additional $10 charge, 
announcements can be placed anonymously. Correspondence will be forwarded. zi 

Advertisements in the "Positions Available" classified section will be set with a minimum 
one-line headline, consisting of the institution name above body copy, unless additional 
headline copy is specified by the advertiser. Advertisements in other sections of the classified 
pages will be set according to the advertisement insertion. Headlines will be centered in 
boldface at no extra charge. Classified rates are calculated from top of type in headline to 
bottom of type in body copy, including lines and spaces within. Any fractional text will be 
charged at the next !/2 inch rate. Ads will appear in the language in which they are submitted. 

Prepayment is required of individuals but not of institutions. There are no member 
discounts for classified ads. Dictation over the telephone will not be accepted for classified 


DEADLINES are listed on the inside front cover or may be obtained from the AMS 


U. S. LAWS PROHIBIT discrimination in employment on the basis of color, age, Sex, race, 
religion or national origin. “Positions Available” advertisements from institutions outside the 
U. S. cannot be published unless they are accompanied by a statement that the institution 
does not discriminate on these grounds whether or not it is subject to U. S. laws. Details 
and specific wording may be found near the Classified Advertisements in the February and 


SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians 
are accepted under certain conditions for free publication. Call toll-free 800-321-4AMS 
(321-4267) in the U.S. and Canada for further information. z 

SEND AD AND CHECK TO: Advertising Department, AMS, P.O. Box 6248, Providence, 
Rhode Island 02940. AMS location for express delivery packages is 201 Charles Street, 
Providence, Rhode Island 02904. Individuals are requested to pay in advance, institutions 
are not required to do so. AMS FAX 401-331-3842. 


POSITIONS AVAILABLE 


ALABAMA 


THE UNIVERSITY OF 
ALABAMA AT BIRMINGHAM 
DEPARTMENT OF MATHEMATICS 


Applications are invited for one or more antici- 
pated tenure or tenure-track positions. Prefer- 
ence will be given to strong candidates whose 
research interests are compatible with those 
of our current faculty; this includes numeri- 
cal PDE/Scientific computation, mathematical 
physics, partial differential equations, nonlin- 
ear analysis, dynamical systems, including 
topological dynamics, and differential geom- 
etry. Faculty members have access to the 
Alabama Super Computer (using a Sun Sta- 
tion and a T-1 line to a Cray X-MP/24). Rank 
and salary will be subject to qualifications, 
but applicants for senior positions must have 
demonstrated excellence in research, while 
applicants for junior positions must exhibit 
the promise of excellence. Send as soon as 
possible a curriculum vita, selected reprints, 
and three letters of reference (candidates 
for senior positions may choose to submit a 
list of references instead) to Search Commit- 
tee, Department of Mathematics, University 
of Alabama at Birmingham, Birmingham, AL 
35294. UAB is an Affirmative Action/Equal 
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Opportunity Employer. 


CALIFORNIA 


CHAFFEY COMMUNITY COLLEGE 
MATH INSTRUCTOR 


The Physical Science Division invites applica- 
tions for a full-time, tenure-track Math instruc- 
tor to teach selected Mathematics courses 
ranging from Arithmetic to Differential Equa- 
tions. 

The ideal candidate will demonstrate a 
Strong commitment to the needs of the diverse 
academic, socioeconomic, cultural, disability, 
and ethnic backgrounds of community college 
Students. 

Minimum qualifications are Master's de- 
gree in Mathematics OR Applied Mathemat- 
ics; OR Bachelor's degree in either of the 
above AND Master's degree in Statistics, 
Physics, or Mathematics Education; OR Mas- 
ter's degree in Teaching Mathematics; OR 
current California Community College cre- 
dential that permits full-time Service as an 
instructor of Math; AND teaching experience. 

In addition to contributions made in the 
classroom, this individual will perform pro- 
fessional tasks with an emphasis on student 
advisement, curriculum design and evalua- 
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COLORADO 


UNITED STATES AIR FORCE ACADEMY 
DEPARTMENT OF MATHEMATICAL 
SCIENCES 
VISITING PROFESSOR 


The Department of mathematical Sciences of 
the United States Air Force Academy invites 
nominations and applications for a Visiting 
Professor position. We seek a Professor with 
extensive experience teaching undergraduate 
mathematics, statistics or operations research 
and a strong record of scholarly activity. Du- 
ties will include reviewing our academic pro- 
grams, teaching undergraduate courses and 
promoting our research programs. Applicants 
should have a demonstrated commitment to 
undergraduate research and education. The 
appointment is usually for one year and will 
begin in July 1991. Inquiries are welcome for 
Visiting Professor positions for subsequent 
years. Salary is commensurate with qualifi- 
cations. To apply, please send nominations 
(to include resume and references) by 1 May 
1990 to: Chairman, Department of Mathe- 
matical Sciences, United States Air Force 
Academy, CO 80840-5701. 


oe dr O O 


UNIVERSITY OF COLORADO AT 
COLORADO SPRINGS 
DEPARTMENT OF MATHEMATICS 
COLORADO SPRINGS, CO 80933-7150 


Applications are invited for 1 or 2 possible 
tenure track Assistant Professor positions for 
Fall 1990. Prefer areas consistent w/present 
research interests: algebra. diff. eq.. com- 
puter vision, harmonic analysis, probability 
and math physics. Applicants should have 
significant research accomplishments or vs 
ceptional research promise and evidence O 
good teaching. Ph.D. is required. The average 
weekly teaching load is 7 1/2 hours. Gen- 
erous support for faculty development such 
as travel, teaching off-loads and summer 
research. Send resume and 3 letters of refer- 
ence to James E. Daly, Chairman. Screening 
will begin on Feb. 1, 1990 and continue until 
all positions are filled. AA/EEO. 
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DISTRICT OF COLUMBIA 


NATIONAL SCIENCE FOUNDATION (NSF) 


NSF's Division of Undergraduate Science, En- 
gineering and Mathematics Education 
(USEME) is seeking candidates for Pro- 
gram Director positions in all NSF disciplines 
including: biology, chemistry, computer sci- 
ence, engineering, geosciences, mathematics 
and physics. 

USEME was established within the NSF’s 
Science and Engineering Education Direc- 
torate to serve as focal point for NSF's 
mission in undergraduate education. Pro- 
grams will focus on key areas such as course 
and curriculum development, instrumentation 
and laboratory development, faculty enhance- 
ment, students, and major initiatives aimed at 
increasing participation in scientific careers 
of underrepresented groups such as women, 
minorities and the disabled. 

Program directors in USEME are senior 
officers who take responsibility for identifying 
and characterizing national issues in under- 
graduate education, leading to the design, 
development and management of leadership 
activities and high leverage NSF programs. 
The Foundation relies heavily on program 
director intellectual capacity and judgement in 
the final decisions of the proposal and award 
process. USEME program directors serve as 
spokespersons for undergraduate education 
both across the entire Foundation, and to 
many important national communities. 

Individuals are sought who can provide 
leadership and vision in USEME's mission 
to strengthen U.S. undergraduate education; 
who will establish direction to programs and 
provide technical and educational expertise 
for guiding the development of projects; and 
who themselves possess the knowledge and 
creativity to identify significant solutions to 
problems both within their disciplines and 
across the disciplines. 

Applicants should have a Ph.D. or equiv- 
alent experience and 6 or more years of 
successful academic experience as a faculty 
member involved in teaching and research; in 
addition, academic administrative experience 
is preferred. 

The positions will be filled by August 1990, 
on a one-or two-year rotational basis. The 
salary ranges from $42,601 to $67,112 per 
annum. 

Applications should be submitted as soon 
as possible, but not later than April 15, 1990. 
Applicants should send resume to the Na- 
tional Science Foundation, Room 208, 1800 
G Street, NW, Washington, DC 20550. Attn: 
Catherine Handle. For further information call 
202/357-9681. Hearing impaired individuals 
should call 202/537-7492. For technical infor- 
mation, call Dr. Robert F. Watson, 202/357- 
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FLORIDA 


FLORIDA ATLANTIC UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


Senior Position in Mathematics. Candidates 
should have an established research record 
and proven ability to attract external research 
support as well as interest in building a 
strong research group. Salary is competitive; 
teaching load does not exceed 2 courses 
per semester. Areas of research interest in 
the department include Algebra, Analysis, and 
Combinatorics. The department instituted a 
new Ph.D. program in 1988 and anticipates 
filing several junior positions in the next 
three years. The new senior person of the 
Department will be expected to play a major 
role in this program. Applicants from all 
fields are invited, but preference will be given 
to those candidates whose interests would 
enhance and complement existing research 
strength. Applications will be accepted until 
March 31. Send a letter of application and a 
curriculum vitae with description of research 
interests, and arrange for at least three letters 
of recommendation to be sent directly to: 
Senior Search Committee Chairman 
Department of Mathematics 
Florida Atlantic Univeristy 
Boca Raton, FL 33431 
Florida Atlantic University is strongly com- 
mitted to Affirmative Action and strongly 
encourages applications from minorities and 
women. 


FLORIDA ATLANTIC UNIVERSITY 
DEPARTMENT OF MATHEMATICS 


Applications are invited for two tenure track 
positions at the Assistant Professor level 
commencing August 1990. Candidates must 
possess a Ph.D., a strong commitment to 
research, and demonstrated teaching ability. 
Salary is competitive. Areas of research 
interest in the department include Algebra, 
Analysis, and Combinatorics. The department 
instituted a new Ph.D. program in 1988 and 
anticipates filling several positions in the next 
three years. Applicants from all fields are 
invited, but preference will be given to those 
candidates whose interests would enhance 
and complement existing research strength. 
Applications will be accepted until March 31. 
Send a letter of application, a detailed resume 
with description of research, and ask three 
people to send letters of recommendation to: 
Recruiting Committee Chairman 
Department of Mathematics 
Florida Atlantic University 
Boca Raton, FL 33431 
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Florida Atlantic University is strongly com- 
mitted to Affirmative Action and strongly 
encourages applications from minorities and 
women. 


FLORIDA INSTITUTE OF TECHNOLOGY 


The Department of Applied Mathematics at 
Florida Institute Technology, invites applica- 
tions for two anticipated regular positions at 
associate and full professor levels in the area 
of nonlinear analysis, numerical and computa- 
tional math, and statistics. Candidates should 
have a distinguished research record and 
a strong commitment to teaching. Qualified 
individuals are invited to send a vita and at 
least three reference letters to Professor V. 
Lakshmikantham, Head, Department of Ap- 
plied Mathematics, Florida Institute of Tech- 
nology, 150 W. University Blvd., Melbourne, 
FL 32901-6988. Florida Institute of Technol- 
ogy is an equal opportunity/affirmative action 
employer. 


GEORGIA 
VALDOSTA STATE COLLEGE 


Two tenure-track positions in mathematics 
and one tenure-track position in mathemat- 
ics education at the Asst./Assoc. Prof. level 
to begin September 1, 1990. Ph.D. required 
for math positions with special consideration 
given to applicants in analysis, probability 
or statistics, applied math and numerical 
methods. Terminal degree with strong math 
preparation in geometry required for math ed- 
ucation position. A commitment to excellence 
in teaching and continued Scholarly activity 
required. 

Send letter of application and vita to: 

John W. Schleusner, Head, Department 
of Mathematics and Computer Science, Val- 
dosta State College, Valdosta, GA 31698. 
Application deadline: April 15, 1990, AA/EOE. 


ILLINOIS 


DEPAUL UNIVERSITY 
Department of Mathematical Sciences 


Applications are invited for a tenure-track 
position at the assistant professor level be- 
ginning in September, 1990. A Ph.D. in Math- 
ematics is required. We will consider strong 
candidates in any field of research. DePaul 
University is primarily an undergraduate insti- 
tution. The Department of Mathematics has 
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UNIVERSITY OF MINNESOTA, DULUTH 
DEAN—COLLEGE OF 
SCIENCE AND ENGINEERING 


Applications and nominations are invited for 
the position of the dean of the College of 
Science and Engineering. Desired starting 
date is September 1, 1990; however, starting 
date is negotiable. 

THE UNIVERSITY: UMD is a land grant 
university with 621 full and part-time faculty, 
7,391 students, and 650 staff members. It 
is a coordinate campus of the University of 
Minnesota located in an urban area of 90,000 
on the shores of Lake Superior. 

THE COLLEGE: There are eleven depart- 
ments in the college: aerospace, biology, 
chemical processing engineering, chemistry, 
computer engineering, computer science, ge- 
ology, industrial engineering, mathematics 
and statistics, military science, and physics. 
There are 107 full-time and part-time faculty, 
1,625 undergraduate and 71 graduate stu- 
dents, and 37 civil service and professional 
staff members. 

THE POSITION: As chief academic officer, 
the dean reports to the vice chancellor for 
academic administration and has leadership 
responsibilities in matters of the curriculum, 
budget, personnel, resource management, 
and external relationships. 

The dean must be committed to the stated 
goals of the college: 

- excellence in undergraduate education 
coupled with a positive student experience; - 
support for and expansion of faculty schol- 
arship; - continued growth of graduate pro- 
grams; - the service and land-grant mission; 
- expansion of cooperative external relation- 
ships. 

QUALIFICATIONS: Qualified applicants 
must have an earned doctorate in science, 
mathematics, or engineering discipline and 
must present a record of academic and 
research accomplishment sufficient to war 
rant tenure in a senior faculty position in 
the college. Applicants must have adminis- 
trative experience in higher education at the 
department head level or above with col- 
legiate administrative experience desirable. 
Tenured Associate Professor: doctorate plus 
five years professional experience; profes- 
sional distinction in research and writing and 
demonstrated effectiveness in teaching and 
advising. Tenured Professor: doctorate ies 
eight years professional experience; national 
reputation and demonstrated effectiveness In 


ing and advising. 
pes e Salat shall have demon- 
strated leadership, team-building, decision- 
making, and administrative management abil- 
ities. The search committee IS looking for 
candidates with a strong record of schol- 
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arship, commitment to affirmative action and 
the development of faculty, students and staff, 
and effective interpersonal and communica- 
tion skills. 

The individual must be eligible for em- 
ployment in the United States at time of 
application. 

SALARY: Competitive and negotiable 

THE APPLICATION: Interested persons 
are encouraged to write or call for more 
detailed written information. The application 
is due on April 10, 1990, and consists of 
1) letter of application including a discussion 
of experiences and accomplishments relevant 
to this position, 2) a resume, and 3) the 
names, addresses, and phone numbers of 
three references. 

Applicants, nominations, and inquires are 
to be sent to: 

Dr. Joseph A. Gallian Chair, CSE Dean 
Search Committee, 420D Darland Administra- 
tion Bldg., University of Minnesota, Duluth, 
Duluth, MN 55812, Telephone: (218) 726-6349 

The University of Minnesota ís an equal 
opportunity educator and employer and specif- 
ically invites and encourages applications from 
women and minorities. 


NEVADA 
UNIVERSITY OF NEVADA, LAS VEGAS 


The Department of Mathematical Sciences 
at the University of Nevada, Las Vegas 
has vacancies for Assistant/Associate/Full 
Professor in Mathematics/Statistics; three 
tenure-track positions and one lectureship 
(renewable one year appointment) to be- 
gin Fall 1990. Successful candidates will 
be expected to participate fully in a re- 
search/scholarship program, in undergrad- 
uate/graduate teaching, in the continuing 
development of the graduate program, and 
in departmental/university service. Lecturers 
teach 12 credits per semester. Qualifications: 
tenure-track positions require a Ph.D. in Math- 
ematics, Statistics, or a related field. Areas 
of recruitment are Statistics, Mathematics (all 
areas), Applied Mathematics with training in 
Numerical Analysis, Computer Graphics and 
dynamical systems, and Computational Math- 
ematics. The lectureship position requires an 
M.S. or M.A. in Mathematics or a related field. 
Rank and salary will be commensurate with 
the candidate's experience and qualifications. 

The University of Nevada, Las Vegas is a 
growing urban university with an enrollment 
of approximately 16,000 students located in 
metropolitan Las Vegas. The University will 
house a supercomputer center funded by 
DOE beginning May 1990. 

Applicants for the 1990 Fall appointments 
should submit a letter of application, a current 
resume, photocopies of transcripts, and four 
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letters of reference to the Search Commit- 
tee, Department of Mathematical Sciences, 
University of Nevada, Las Vegas, Las Vegas, 
Nevada 89154. All files completed by April 15, 
1990, will be considered in initial screening. 
Files completed after the deadline will be 
reviewed only if positions are not filled up. 
This advertisement supersedes the previous 
1989 ad. Proof of Eligibility for U.S. Em- 
ployment (under the Immigration Reform and 
Control Act of 1986) will be required prior to 
employment. AA/EOE 


NEW JERSEY 
RUTGERS UNIVERSITY, CAMDEN 


The Mathematical Sciences Department seeks 
highly qualified applicants for an anticipated 
senior professorship position. Strong re- 
search credentials and commitment to teach- 
ing are necessities. Send resume, at least 
three letters of recommendation, and se- 
lected reprints to: 

Search Committee 

Mathematical Sciences Department 

Rutgers University 

Camden, NJ 08102 
AA/EOE 


NEW YORK 


STATE UNIVERSITY OF NEW YORK 
AT BINGHAMTON 


Department of Mathematical Sciences invites 
applications at all levels for an unexpected 
opening. Senior applicants must have an out- 
standing research record. Junior-applicants 
must show great research promise. All ar- 
eas, including statistics and mathematical 
computer science will be considered. The 
department has a healthy doctoral program 
and an attractive future. Vita and letters of 
recommendation should be sent to: David 
L. Hanson, Chair, Dept. of Math. Sciences, 
SUNY-Binghamton, Binghamton, NY 13901. 
Screening of applications will begin on March 
15, 1990. The State University of New York 
at Binghamton is strongly committed to af- 
firmative action. We offer access to services 
and recruit students and employees without 
regard to race, color, sex, religion, age, dis- 
ability, marital status, sexual orientation or 
national origin. 


STATE UNIVERSITY OF NEW 
YORK/COLLEGE AT OLD WESTBURY 
FACULTY POSITION 


Specialty in one of following preferred: mathe- 
matics education, algebra or statistics. Mean- 
ingful computing exper. desirable. Should be 
committed to excellence in teaching under- 
graduates & demonstrate research. Ph.D. re- 
quired. Exper. in multicultural higher educ. 
institutions desirable. Tenure-track. Rank, 
salary commens. with exper. Begins Fall 
1990. Resumes reviewed upon receipt. Ap- 
plic. deadline Mar. 10. Send resume & names 
of 3 references to: 

Office of personnel & Affirmative Action 

Search Committee MATH 

State University of New York/College at 

Old Westbury 

Old Westbury, NY 11568-0210 

Affirmative Action/Equal Opportunity Employer 


NORTH CAROLINA 


UNIVERSITY OF NORTH 
CAROLINA AT CHARLOTTE 
DEPARTMENT OF MATHEMATICS, 
CHARLOTTE, NC 28223 


Two tenure-track and one or more Visiting 
positions at Asst/Assoc/Full Prof. level in 
Mathematics and Statistics, and one senior 
Assoc/Full Prof. level in Math Education. Rank 
and salary depend on qualifications. A PH.D 
and a serious commitment to teaching and 
research are required. Preferred specialties 
are: Algebra, Analysis, Applied Mathematics, 
Math Education, Statistics, but strong candi- 
dates in all areas are encouraged to apply. 
Also possible are lecturer positions (one or 
two year renewable; MA/MS required). Send 
vitae, list of four references, and abstracts of 
current research to Prof. Hae-Soo Oh at the 
above address. Closing date: Feb. 2, 1990, 
but applications will be considered until the 
positions are filled. 

UNCC IS AN AFFIRMATIVE ACTION/ 
EQUAL OPPORTUNITY EMPLOYER 


OHIO 


THE OHIO STATE UNIVERSITY AT NEWARK 
Department of Mathematics 


ASSISTANT PROFESSOR, MATHEMATICS— 
The Ohio State University at Newark is seek- 
ing an Assistant Professor for a full-time, 
tenure track position in the Mathematics 
Department. DUTIES INCLUDE: Teach un- 
dergraduate courses in Mathematics. Ability 
and willingness to teach elementary statis- 
tics course is desirable. Conduct research 
and render appropriate Campus, Departmen- 
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THE UNIVERSITY OF OKLAHOMA 


Applied Non-Linear Analysis SOUT 
Applied Mathematics 


Position (CAPS) Related MAS 
The University of Oklahoma seeks a fins E. 
track) Assistant Professor (or higher) wi n as 


speciality in Applied Non-Linear Analys. we-yea 
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MA | SOUTHERN OREGON STATE COLLEGE 
ASHLAND, OR 97520 

\. DEPARTMENT OF MATHEMATICS 


___{ Te Mathematics Department anticipates two 
“| permanent tenure-track positions (one requir- 
sg a specialist in Applied Mth) and two 
„| Weyear lecturer positions beginning Fall of 
__| 890.4 Doctorate in Mathematics is required 
| ithe tenure-track positions while a Master's 
3 SUE is sufficient for the lecturer positions. 
: *plcants must have a strong commitment 
4 cells undergraduate mathematics and 
1 d 9quivalent of 1 year of college 
Pug experience. Send applications 
| 4 AP. 15, 1990, to: Dr. Ronald Steffani, 
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TEXAS 
—— — — 
ANGELO STATE UNIVERSITY 


DEPARTMENT OF MATHEMATICS 


Angelo State University is Seeking applica- 
tions for a tenure track position at the Assis- 
tant Professor level for Fall, 1990. Candidates 
must hold the Ph.D. degree in mathematics. 
Teaching load is twelve hours per semester 
at a nine-month salary of $31,300 to $34,621, 
depending upon academic qualifications and 
college teaching experience, plus opportunity 
for summer teaching at the same monthly 
salary rate, and other University benefits. Job 
requirements include ability to communicate 
effectively with undergraduate students, ded- 
ication to excellence in teaching, and strong 
commitment to high academic and profes- 
sional standards. Inquiries should be directed 
to: 

Dr. J. M. Bailey, Head 

Department of Mathematics 

Angelo State University 

San Angelo, Texas 76909 

Deadline is open but may be closed at any 
time after April 1, 1990. 

Angelo State University has one of the 
most modern and attractive campuses in 
the nation and is fully accredited by the 
Commission on Colleges of the Southern 
Association of Colleges and Schools. The 
University student body of over 6,400 ranks 
first among regional universities and third 
among all state universities in Texas in the 
high percentile ranking of entering freshmen 
in their high school graduating classes. The 
University offers one of the largest and most 
distinctive academic scholarship programs in 
the nation which attracts outstanding students 
from throughout the world. 

Angelo State University is an equal oppor- 
tunity/affirmative action employer. 
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LAMAR UNIVERSITY 
Beaumont, Texas 


The Department of Mathematics seeks appli- 
cations for a tenure-track Assistant/Associate 
Professor position beginning Fall 1990. Appli- 
cants must hold an earned Ph.D., should be 
active researchers in analysis and/or applied 
mathematics, and have a strong commitment 


to teaching. 

Lamar is a state supporte : 
research institution of approximate 
students. The Department, which is located 
within the College of Engineering. offers the 
B.A., B.S., and M.S. degrees in Mathematics 
and has 16 full-time faculty. à 

For the approximately 250,000 people in 
the Beaumont area, there are eight museums, 
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and events are found in Houston 85 miles 
west. Nearby outdoor recreational opportu- 
nities include two of the largest freshwater 
lakes in Texas, the Big Thicket National 
Preserve, four national forests, the Gulf of 
Mexico, and a large inland saltwater lake. 

Salary and rank are commensurate with 
qualifications and experience. Send a resume 
and three letters of recommendation to: Dr. 
John R. Cannon, Chair; Department of Math- 
ematics; Lamar University; P.O. Box 10047; 
Beaumont, TX 77710. Full consideration will 
be given to applications received before May 
1, 1990. Lamar is an EEO/AA employer. 


UNIVERSITY OF TEXAS AT SAN ANTONIO 


The Division of Mathematics, Computer Sci- 
ence, and Statistics is accepting applications 
for a tenure track position at the assistant 
professor level in mathematics education. Ap- 
plicants must have at least equivalent of a 
master's degree in mathematics, and a doc- 
toral degree in mathematics education or a 
related area. Preference will be given to those 
candidates with a commitment to research 
and whose research complements the inter- 
ests of the current faculty and those with 
teaching experience at the public elementary 
or secondary level. Responsibilities include 
teaching, research, and program develop- 
ment. 

Applicants should submit a resume and 
arrange to have three letters of recommenda- 
tion sent to: 

Chairperson, Search Committee 
Division of Mathematics, Computer 
Science, and Statistics 
The University of Texas at San Antonio 
San Antonio, TX 78285-0664 
The closing date for thís position is March 15, 
1990. 

UTSA is an Equal Opportunity/Affirmative 

Action Employer. 


VIRGINIA 


VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
MATHEMATICAL PHYSICS 


The Center for Transport Theory and Math- 
ematical Physics at Virginia Tech anticipates 
a number of openings for visitors during aca- 
demic year 1990-91. Applications in all areas 
of mathematical physics are invited for all 
or any parts of the year. There may also 
be possibilities of tenure-track appointments. 
Appointments may be made at any level, from 
postdoctoral up. Please send a curriculum 
vitae and a short description of research 
plans (for visiting positions only) and arrange 
for three letters of recommendation to be 
sent directly to Prof. P. F. Zweifel, Virginia 
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Polytechnic Institute and State University, 
CTTMP-212A Robeson Hall, Blacksburg, VA 
24061-0435, USA. VA Tech is an EO/AA em- 
ployer. Women and minorities are encouraged 
to apply. 


AUSTRALIA 


THE UNIVERSITY OF ADELAIDE 
SOUTH AUSTRALIA 


Invites applications from both women and 
men for the following position: LECTURER/ 
SENIOR LECTURER IN PURE MATHEMAT- 
ICS (Tenurable). (Ref: 6963) in the DE- 
PARTMENT OF PURE MATHEMATICS. The 
Department of Pure Mathematics is engaged 
in teaching to the Honours degree level 
and maintains an active Ph.D. programme. 
The main research and teaching interests of 
the Department are in discrete mathemat- 
ics, algebra, finite geometry, number theory, 
convexity, geometric analysis, differential and 
algebraic geometry, analysis and applications 
(including mathematical physics) and math- 
ematics of communication. The Department 
has recently introduced new graduate certifi- 
cates in the areas of communications and 
mathematical education. 

Applicants should be effective undergrad- 
uate teachers and have proven research 
capability in Pure Mathematics. Applicants 
would normally be expected to be holders of 
a Ph.D. degree. 

The position is available from 1 July 1990. 

Further information concerning the duties 
of the position may be obtained from the 
Chairperson, Dr. D. Parrott, Department of 
Pure Mathematics, telephone (08) 228 5079. 

It is University policy to encourage women 
to apply for consideration for appointment 
to tenurable academic appointments. Holders 
of full-time tenured or tenurable academic 
appointments have the opportunity to take 
leave without pay on a half-time basis for a 
specific period of up to ten years when this is 
necessary for the care of children. 

INFORMATION about the general condi- 
tions of appointment and selection criteria 
may be obtained from the Senior Assistant 
Registrar (Personnel) at the Univeristy. 

SALARY per annum: Lecturer: A$32,197 
X 7-A$41,841; Senior Lecturer: A$42,703 x 
5-A$49,529 

APPLICATIONS, IN DUPLICATE, quoting 
reference number 6963 and giving full per- 
sonal particulars (including whether candi- 
dates hold Australian permanent residency 
status), details of academic qualifications 
and names and addresses of three referees 

should reach the Senior Assistant Regis- 
trar (Personnel) at the University of Adelaide, 


Telex UNIVAD AA 89141, Facsimile (08) 224 
0464 not later than 30 April 1990. 

The University reserves the right to make 
enquiries of any person regarding any candi- 
date's suitability for appointment, not to make 
an appointment or to appoint by invitation. 

THE UNIVERSITY OF ADELAIDE IS AN 
EQUAL OPPORTUNITY EMPLOYER. 


CANADA 


——E — 


SIMON FRASER UNIVERSITY 


The Department of Mathematics and Statistics 
of Simon Fraser University invites applications 
for a tenure track position in Mathematics at 
the Assistant Professor level starting Septem- 
ber 1, 1990 or as soon thereafter as feasible 
(this position is subject to final budget ap- 
proval). Applicants will be expected to have 
completed a Ph.D. degree at the time of 
appointment and to have demonstrated a 
strong teaching and research potential. Ap- 
plicants should have research interests in the 
areas of Algebra and/or Discrete Mathemat- 
ics. Applications, including curriculum vitae, 
should be sent to: Dr. A. R. Freedman, Chair, 
Department of Mathematics and Statistics, 
Simon Fraser University, Burnaby, BC V5A 
1S6 Canada. Please arrange for three let- 
ters of reference to be sent directly from 
the referees. The deadline for applications is 
April 30, 1990. In accordance with Canadian 
immigration requirements, this advertisement 
is directed in the first instance to Canadian 
citizens and permanent residents of Canada, 
however, other qualified persons are encour- 
aged to apply. Applications from women and 
minority groups are particularly welcome. 


THE NETHERLANDS 


UNIVERSITY OF UTRECHT, 
THE NETHERLANDS 


The University of Utrecht is looking for a 
full-time Professor in pure mathematics in 
the department of mathematics, faculty of 
mathematics and computer science. 

The tasks of the professor will be: - 
carrying out research in pure mathematics, 
Supervision of PhD students - participation 
in both the general and specialized teaching 
duties of the department - contribution to the 
organizational work of the faculty 

Qualifications: The to be appointed pro- 
fessor Will be an expert in a central and 
important part of pure mathematics. The ac- 
tual area of specialization is less important 
than general scientific qualities, capacity to 
stimulate, and the ability to bring different ar- 
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Department of Mathematics 


The Department of Mathematics invites 
applications for tenure-track and visiting 
faculty positions at all ranks and in.all areas 
of mathematics beginning in August 1990 
The Department is in the third year of a major 
development program intended to build 
nationally recognized research groups of four 
to seven faculty members in Computational 
Mathematics. Differential Equations 
(including PDE's), Discrete Mathematics. 
Dynamical Systems, Operator Theory. 
Algebraic Geometry and Number Theory. 
Systems and Control and Probability and 
Statistics. During the past two years, 12 
tenure-track or tenured appointments have 
been made and we anticipate making at least 
5 appointments during each of the next three 
academic years. 


For 1990, the majority of the tenure-track 
appointments will be made at the Assistant 
Professor level. To be considered for such an 
appointment, the candidate must demonstrate 
potential for outstanding research while 
providing effective teaching at both the under- 
graduate and graduate levels in a public 
university environment. For candidates at 
the Associate Professor level, additional 
requirements include a proven record of 
outstanding research accomplishments and 
versatile and effective teaching. At the Full 
Professor level. applicants should be 
recognized nationally forthe quality and scope 
of their research and leadership activities. 
Salaries are competitive and commensurate 
with experience and qualifications. 


In support of its research and graduate 
education programs. the Department has 
installed an Advanced Computing Facility 
centered around a network of Titan Mini- 
Super Graphics computers plus a cluster of 
Work Stations. Research efforts were 
enhanced by direct access to the University's 
CRAY XMP-14/se and IBM 3090-500E/VF 
super computers. 


ArizonaState University has more than-43.000 
students and is located in the rapidly growing 
Phoenix Metropolitan area—a center of 
business. finance and high technology. The 
valley offers a wide range of educational. 
cultural and recreational opportunities. 
Pleasant and convenient housing is widely 
available near the university campus. 


Applications should be received by 
December 1, 1989. and the Department 
will begin to review applications as of this 
date. The deadline will be extended on a 
month-to-month basis until all available 
positions are filled. 

uld send their resumés and 
arrange for at least three letters of 
recommendation to be sent to: William T. 
Trotter, Chair, Department of 
Mathematics, Arizona State University, 
Tempe, AZ 85287-1804. AA/EOE 


Applicants sho 
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UNIVERSITY 
OF HONG KONG 
Professor of Mathematics 


(Ref. no. 110/509/2/89) 


The University 

The University offers comprehensive program- 
mes of studies up to PhD level in the Humanities, 
Business Administration, Science, Medicine, So- 


cial Science, Education, Engineering and from 
1991 Architecture. The University currently has 
over 7,700 full-time equivalent students and a 
majorexpansion in the next three years is expected. 
The University is very active in promoting research 
and development and liaising with industry and the 
business sector worldwide. Both English and Chi- 
nese are used in teaching and administration. 


The Professorship 

A Professor is at the top of the University teach- 
ing profession. By virtue of his/her distinguished 
scholarship, prominent contributions and invalu- 
able service in the academic discipline concemed, 
he/she is expected to provide leadership to the 
teaching and research programmes in his/her field 
and play a major part in the planning and develop- 
ment of his/her academic discipline. Candidates 
forthe post should have excellent academic quali- 
fications, extensive university teaching and rele- 
vant research experience and have published 
scholarly works of originality and merit. 


Remuneration and Benefits 


The University offers a competitive remunera- 
tive package. Salary will be commensurate with 
qualifications and experience, with a minimum of 
HK$43,210 per month. For superannuable ap- 
pointment, benefits will include long leave with 
full-pay at the rate of one-sixth of the period of 
service, contributory superannuation scheme 
(University 15%, appointee 5%), medical care, 
education allowances for children, housing bene- 
fit (with appointee contributing 7.5% of salary 
towards rental) and leave passage benefits for 
appointee and dependants. Appointment may also 
be made on a variety of fixed-term contracts with 
equivalent benefits including a contract-end gra- 
wity. Fringe benefits will be packaged flexibly 
including cash payment options subject to mutual 
agreement. Retirement age is 60 but appointment 
may be extended beyond 60 subject to mutual 
agreement. 


Application Procedure 
Application, together with full resume and the 

names and addresses of three referees, should be 

forwarded to the Secretary of the University, The 


Chinese University of Hong Kong, Shatin, N.T., [| 


Hong Kong by April 30, 1990. Please quote the 
reference number and mark "Recruitment on 
cover. Applications submitted after April 30, 
1990 may also be considered if the post or com- 
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The following are the 52 mathematicians who 
signed the letter which appears on page 263 
concerning the June 4, 1989 massacre in Beijing, 


| China. 


William B. Arveson 
| Michael F. Atiyah 
Hyman Bass 
Lipman Bers 
' Lenore Blum 
Armand Borel 
Raoul Bott 
James H. Bramble 


Robert Freeman Brown 


Andrew J. Casson 


| Sun- Yung Alice Chang 


John P. D'Angelo 
Peter L. Duren 
Richard T. Durrett 
Edward G. Effros 
Doris Fischer-Colbrie 
Wolfgang H. Fuchs 


Henry Helson 
Heisuke Hironaka 
Wu-chung Hsiang 
Wu-yi Hsiang 
Jiunn T. Hwang 
Victor Kac 
Anatole Katok 
Jerry L. Kazdan 
Robion C. Kirby 
Joseph J. Kohn 
Tsit-Yuen Lam 
Thomas M. Liggett 
Saunders Mac Lane 
Anil Nerode 
Junjiro Noguchi 
Takushiro Ochiai 
O. Timothy O'Meara 


Richard S. Palais 
Murray H. Protter 
A. Schatz 

Michael Schneider 
Richard M. Schoen 
Bernard Shiffman 
Katsuhiro Shiohama 
Yum-Tong Siu 
Stephen Smale 
Frank L. Spitzer 
Elias M. Stein 
Chuu-Lian Terng 
Francois Treves 
Alan D. Weinstein 
Guido L. Weiss 
Hung-Hsi Wu 

Paul C. Yang 


Ian Graham 


UNIVERSITY OF CAPE TOWN 
Dept of Applied 
Mathematics: 


Senior Lecturer/ Lecturer 


Applications are invited for the above post. The fleld of interest is 
unrestricted, though the Department Is keen to strengthen and 
complement its existing interests In Numerical Analysis, 
Differential Equations and Variational Methods, Continuum 
Mechanics, Biomathematics and General Relativity. 


A negotiable salary package includes attractive staff benefits such 
as medical aid, a pension scheme and a housing subsidy In 
certain circumstances. Further details concerning remuneration 
will be sent to applicants on request. 


The rank of the successful incumbent will be decided upon on the 
basis of qualifications and experience; applicants should indicate 
in their letters of application the rank at which they wish to be 
considered. 
A full curriculum vitae, and the names, addresses and telephone 
numbers of three referees, should be submitted not later than 28 
February 1990 (late applications will be considered up to 30 
March 1990), to the Appointments Officer, (ref. N.P.) University of 
Cape Town, Rondebosch 7700, Republic of South Africa, 
(telephone: (21) 650-2192; telefax: (21) 650-2138). Further 
information may be obtalned from the above, or from the 
Counsellor, Sclence and Technology, South African Embassy, Suite 
350, 4801 Massachusetts Avenue, NW Washington DC 20016. 


usc ere erate GON DC:200]6. 
The firm policy and practice of the University of Cape Town is to 
oppose discrimination In any sphere of university life on grounds of 
gender, race or creed. UCT has consistently protested, and 
continues to protest, against apartheid laws and practices and Is 
committed to a just future for our country. Information on this is 
available on request. 
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July 16 — August 3, 1990 
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The course will address selected important and recent 

discrete mathematics. The goal is to more quickly ne SYelopm, : 
ern discoveries in this rapidly expanding field into MAR. ; 
grade levels. Many new advances are in fact highly h ege omga f 
ing and modernizing basic courses. Both fundamental AS for 
and contemporary applications will be covered. Some LUN 
be included are: developments on the marriage Problem the topie i, 
sion schemes, Hamiltonian cycles for binary trees (the Cat a fair ds 
the famous labeling lemmas of Sperner and Tucker with LS 
labeling and path following algorithms for finding equi 
points, the combinatorial structure for power indices in im 

and combinatorial aspects of polytopes. Polite 
PREREQUISITES: Familiarity with basic linear algebra and 

sure to elementary discrete mathematics is desirable, Some ery, 
SPEAKERS: William F. Lucas, The Claremont Graduate § 
ture during the three weeks. Carl W. Lee, The University of 
lecture throughout one week. A few additional lectures wi 
by distinguished experts in the subject. 

ADMISSION AND SCHOLARSHIPS: Entry into the summer school i 
restricted, but is without charge to those who are qualified and are adn, 
ted. National Science Foundation funding which consists of a stipend pls | 
living costs is available for selected faculty. A limited number of stds. 
ships, covering living costs, are available for qualitied graduate studay 
For further information and application forms, please write to: 
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Professor A. Duane Porter - Mathematics Department 
Box 3036 - University of Wyoming 
Laramie, Wyoming 82071 
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Leo Tames TEX — dei 
With Leo you can write mathematics m nays |! 
on your PC’s screen as you type. Leo w 
special symbols, fractions, matrices, E 
super and sub scripts, fonts, accents. v " 
parentheses, braces, etc. automatically ay fis 
the required size. Leo reads and writes “out 10 
Print with Leo draft printer, oF with ae 
program. Convenient menu and com witb i 
ation. Requires IBM PC or compatib ish ot 
Specify AMSTEX or LATEX. $150. 


check. 
disp?” 
Draft printing matches screen 
cos0 -sinO 
sinü cos 


ABK Software 
4495 Ottawa Pus 

Boulder, CO 3 

(303)-494-4872 
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MATHEMATICAL REVIEWS 
ASSOCIATE EDITOR 


Applications and recommendations are invited for a two-year appoint- 
mentas Associate Editor of Mathematical Reviews (MR), to commence in 
the summer of 1990. Applications are particularly welcomed from per- 
ts sons taking leave from other positions, and it is possible to combine this 
23 position with a sabbatical leave. At this time one (or possibly two) posi- 
tions are available. The ability to write good English is essential, and the 
ability to read mathematicalarticles in other languages is very important. 


Persons with considerable breadth in mathematics (especially persons in 
applied mathematics) are sought at this time. The responsibilities of an 
Associate Editor include selecting articles suitable for review, classifying 
them, assigning them to reviewers, editing the reviews when they are re- 
i turned, and correcting galley proofs. 


The MR office of the American Mathematical Society is located in Ann 
? Arbor, Michigan, not far from the campus of the University of Michigan, 
j and the editors (although employees of the AMS) enjoy many privileges 

atthe university. The twelve-month salary is negotiable; salary and fringe 
a benefits are similar to those in universities. 


bibliography, and names and 


Applica l i i iculum vi 
tions riculum vitae, i 
Cncdudine di recommendations should be 


“dresses of at least three references) and BO 
“nt to Dr. R.G. Bartle, Executive Editor, Mathematical Reviews, F.O.bo 


a Ann Arbor, MI 48107-8604. (Telephone: 313-996-9255; Fax: 21 
Um INTERNET: RGB@MATH.AMS.COM) Inquiries are invited. 


The American Mathematical Society is an equal opportunity employer. 
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WILEY 
New from the Wiley College Division 


J 
CALCULUS: ONE AND SEVERAL DISCRETE MATHEMA TIG. 3 M 


VARIABLES s TATGORITHNG 
Sixth Edition wo Albertson & J.P, Hutchin 
Saturnino Salas & Einer Hille 1-84902-2 546pp 1988 S55 
1-61195-6 1,232pp 1990 $57.95 
A HISTORY OF MATHEM ATI 
CALCULUS: ONE VARIABLE Second Edition 8 
Sixth Edition Carl B. Boyer & Uta Merzbach 
Saturnino Salas & Einer Hille 1-09763-2 762pp 1989 53 95 | 
1-61626-5 700pp 1990 $46.95 2 | 
METHODS OF FINITE Í 
APPLIED CALCULUS PIATHEMATICSO 
John C. Hegarty John W. Brown & Donald Sherbert 
1-61240-5 650pp 1990 $42.95 1-63003-9 668pp 1989 $43 s 
Jil 
: CALCULUS WITH ANALYTIC \ Ge 
ED CALCULUS: GEOMETRY LATE | Ho 
TRIGONOMETRY VERSION 16 
Jorn © Megat Third Edition 
| 1-61332-0 450pp 1990 $39.95 Howatd Anton : 
| 1-62211-7 1,393pp 1989 $585) n 
| GRAPHS: AN INTRODUCTORY onis 
; For information about our college titles, contact APPROACH HOW TO READ AND DOP Ve 
Valerie Hunter Robin J. Wilson & John J. Watkins Second Edition L¢ 
John Wiley & Sons, Inc., College Division 1-61554-4 304 1989 $34.9 Daniel Solow 
605 Third Avenue, New York, NY 10158 6155 pp 1989 $34.95 1-51004-1 200pp 1989 $18.95(te 
Al 
/ pU eae al 
THE WILEY CLASSICS LIBRARY M 
', ed e 
The Wiley Classics Library consists of selected books originally published by John Wiley & Sons that have peer ed » 
classics in their respective fields. With these new unabridged and inexpensive editions, Wiley hopes to extend the lite 
works by making them available to future generations of mathematicians and scientists. C 
NEW IN THE SERIES... D 
C. W. Curtis & R. Reiner Richard Courant & D. Hilbert E. Kreyszig idl Analysis ^ 
Methods of Representation Theory Methods of Mathematical Physics Introductory F uncii 
With Applications to Finite Groups Volume I: 1-50447-5 — $29.95 with Applications s P 
and Orders- Volume I Volume Il: 1-50439-4 — $29.95 1-50459-9 $29. E 
1-52367-4 — $34.95 (tent) | M 
R.W. Carter H.S.M. Ce omelry È 
W. Rudin Simple Groups of Lie Type Introduction to Ge E 
Fourier Analysis on Groups 1-50683-4 $29.95 Second Edition 265 
1-52364-X $26.95 1-50458-0 $22: 
Peter Hilton & Yel-Chiang Wu nstadt È 
C.L. Siegel A Course in Modern Algebra Harry E | 
Topics in Complex Function Theory 1-50405-X $24.95 Integral Eq $24.95 | 
Volume III — Abelian Functions and 1-50404-1 
Modular Functions of Several Variables P.M. Prenter ker 
1-50401-7 $24.95 Splines and Variational Methods cdd Geomeln 
1-50402-5 24.95 1-50403-3 26.95 


s For a complete list of titles in the Wifey Classics Library, write to: 
John Wiley & Sens, Inq 6P Spin Aname Neke nveWeekti 1 SBaAdwaiLisa Hockstein, 10th Floor 


prom THEORY TO PRACTICE 


| Termat, Class 
| Field Theory, 
| and Complex 


ABSTRACT AND CONCRETE 
CATEGORIES 

Jill Adamek, Technical University, Prague 
George Strecker, Kansas State University 
Horst Herrlich, Universitat Bremen 


160922-6 520pp Feb.1990 $54.95(tent) 


INTRODUCTION TO THE THEORY 
OFERROR-CORRECTING CODES 
Second Edition 

Vera Pless, University of Illinois — Chicago 
1618845 224pp Sept.1989 $34.95 


ELEMENTS OF COMPUTE 
ALGEBRA s R 


Alkiviadis G. Akri 
1-6 


tas, University of Kansas 


1163- 
63-8 425pp Mar.1$.) $46.95 


P 
RIS OF THE FORM x? + ny? 
s : Class Field Theory and 
ae ex Multiplication 
id A. Cox, Amherst College 


150654-0 
351pp Sept. 1989 $42.95 


QUATIONG FERENTIAL 


E 

MA ie OF APPLIED 

Bich TICS, 2nd Edition 
I, Pelytechnic University 
2pp 1989 $64.95 


Udere 
91 


Or 
further information or to order, 
Jo Y INTERSCIENCE 
$5 Third A Wiley & Sons, Inc. 
Tan New York, NY 10158 
| hm, p St Hockstein, 10th floor 


22 W, 
Srcester Rd., Rexdale, Ontario M9W 1L1 


write: 


PRIMES 
| FORM 


| Multiplication 


David A. Cox 


FRACTAL GEOMETRY 
Mathematical Foundations and 
Applications 

K.J. Falconer, University of Bristol, UK 


1-92287-0 224pp Jan.1990 $33.95 


INTRODUCTION TO 
MODERN SET THEORY 

Judith Roitman, University of Kansas 
1-63519-7 176pp Nov.1989 $39.95 


MATHEMATICAL METHODS FOR 
SCIENTISTS AND ENGINEERS 
Linear and Nonlinear Systems 

Peter B. Kahn, SUNY at Stony Brook 
1-62305-9 469pp Dec. 1989 $54.95 


CHAOTIC DYNAMICS OF 
LINEAR SYSTEMS 

S. Neil Rasband, Brigham Young University 
1-634182 240pp Dec. 1989 $39.95 


THEORY OF NEIS 

Flows in Networks 

Wai-Kai Chen, University of Illinois - Chicago 
1-85148-5 490pp Jan. 1990 $59.95 


CALL TOLL-FREE 1-800-526-5368 


Prices subje 
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CHEBYSHEV POLYNOMIALS 

From Approximation Theory to 

Algebra and Number Theory 

Second Edition 

Theodore Rivlin, IBM, Thomas J. Watson 
Research Center 

1-62896-4 208pp Mar. 1990 $49.95(tent) 


MATHEMATICAL 

BIOECONOMICS 

The Optimal Management of 

Renewable Resources 

Second Edition 

Colin Clark, University of British Columbia 
1-50883-7 400pp Mar. 1990 $49.95(tent) 


LINEAR OPERATORS IN SPACES 
WITH AN INDEFINITE METRIC 
T.Y. Azizov & IS. Iokhvidov, 


Both of Voronezh State University, USSR 
1-92129-7 304pp Mar. 1990 582.95(tent) 


DISCRETE LOCATION 

THEORY 

Edited byPitu B. Mirchandi,Rensselaer 
Polytechnic 

Richard L. Francis, University of Florida 
1-89233-5 590pp June 1990 $59.95(tent) 


RAMSEY THEORY 

Second Edition 

R. Graham, AT & T Bell Laboratories 

Joel Spencer, New York University 
Bruce Rothschild, UCLA 

1-50046-1 208pp Mar. 1990 $49.95 


NONNEGATIVE MATRICES 

IN DYNAMIC SYSTEMS 

A. Berman, Technion, Israel 

M. Neumann, University of Connecticut 
R.J. Stern, Concordia University, Canada 
1-62074-2 192pp Sept. 1989 $36.95 


To order by phone: 


All other inquiries, call 
212-850-6418 
ct to change without notice and higher outside the USA 
(All Wiley ISBNs begin with the prefix 047) 
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Birkhauser’s 
CONTEMPORARY 
MATHEMATICIANS 


Series 
at a savings of 
30—60% off List Price 


Limited time offer © © © Available to AMS Members only 


Birkhauser’s CONTEMPORARY 
MATHEMATICIANS SERIES 
brings together the often scat- 
tered or inaccessible works and 
papers of outstanding mathe- 
maticians into organized and 
annotated volumes that allow 
unique historical, biographical 
and mathematical perspectives 
to emerge. It is edited by 
Gian-Carlo Rota. 


Works of lasting significance for 
your personal or institutional 
library 


Available only through the AMS. 


Please send all orders directly to the 
American Mathematical Society, 

P.O. Box 6248, Providence, RI 02940 

or call toll free 800-321-4AMS (321-4267) in 
the continental U.S. and Canada to charge 
with VISA or MasterCard. 
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Now through Sept. 1,1990, AMS members have the opportunity to 
purchase the following collected works of outstanding mathematicians 


at these special low prices: 


Lars Valerian Ahlfors: 

Collected Papers 

Lars V. Ahlfors, ed. 

2 Volume Set: ISBN 0-8176-3077-5 
List Price: $145.00 

Sale Price: $90.00 


Garrett Birkhoff: Selected Papers 
on Algebra and Topology 

G.C. Rota and J. Oliveira, eds. 
ISBN 0-8176-3114-3 

List Price: $78.00 

Sale Price: $49.00 


Kurt Otto Friedrichs: 

Collected Papers 

Cathleen Morawetz, ed. 

2 Volume Set: ISBN 0-8176-3270-0 
List Price: $200.00 

Sale Price: $90.00 


Fritz John: Collected Papers 
Jurgen Moser, ed. 

2 Volume Set: ISBN 0-8176-3265-4 
List Price: $195.00 

Sale Price: $90.00 


Shizuo Kakutani: Selected Papers 
Robert Kallman, ed. 

2 Volume Set: ISBN 0-8176-3279-4 
List Price: $230.50 

Sale Price: $90.00 


Charles Loewner: Collected Works 
Lipman Bers, ed. 


ISBN 0-8176-3377-4 
List Price: $79.00 
Sale Price: $49.00 


Theodore S. Motzkin: Selected Papers 
D. Cantor, B. Gordon, B. Rothschild, eds. 
ISBN 0-8176-3087-2 

List Price: $74.50 

Sale Price: $49.00 


Jakob Nielsen: Collected Papers 
V. Hansen and F. Topsoe, eds. 

2 Volume Set: ISBN 0-8176-3152-6 
List Price: $145.00 

Sale Price: $90.00 


IJ. Schoenberg: Selected Papers 
Carl de Boor, ed. 

2 Volume Set: ISBN 0-8176-33782 
List Price: $150.00 

Sale Price: $90.00 


Gabor Szegó: Collected Papers 
Richard Askey, ed. 5 
3 Volume Set: ISBN 0-8176-3063 
List Price: $210.00 

Sale Price: $140.00 


Alfred Tarski: Collected Ves 
S. Givant and R. McKenzie "34.0 
4 Volume Set: ISBN 0-817632 
List Price: $630.00 


Sale Price: $400.00 
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NATIONAL UNIVERSITY OF SINGAPORE 


DEPARTMENT OF MATHEMATICS 


Applications are invited for teaching appointments from candidates who are able to teach in one or more of 
the following areas: 

Pure Mathematics 

Applied Mathematics 

Operational Research 


Statistics 
Candidates should possess a PhD degree in Mathematics or its equivalent. 


Gross annual emoluments range as follows: 
Lecturer $$50,390 - 64,200 
Senior Lecturer S$58,680 - 100,310 
Associate Professor S$88,650 - 122,870 
(US $1.00 - S$1.96 approximately) 
The commencing salary will depend on the candidate's qualifications, experience, and the levelofappointment 
offered. 


Leave and medical benefits will be provided. Depending on the type of contract offered, other benefits may 
include: provident fund benefits or an end-of-contract gratuity, a settling-in allowance of S$1,000 or $2,000, 
Subsidised housing at nominal rentals ranging from S$100 to S$216 p.m., education allowance for up to three 
children subject to a maximum of S$10,000 per annum per child, passage assistance and baggage allowance 
for the transportation of personal effects to Singapore. Staff members may undertake consultation work, 
subject to the approval of the University, and retain consultation fees up to a maximum of 6096 of their gross 


annual emoluments in a calendar year. 


ofScience. There are 8 faculties in the National 


The Department of Mathematics is a department in the Faculty 
me 14,000. All departments are well-equipped 


University of Singapore with a current student enrolment of so: 
With a wide range of facilities for teaching and research. 


All academic staff have access to the following computer and telecommunication resources: an individual 
edcrocomputer (an IBM AT-compatible or Apple Macintosh); an IBM mainframe computer with 16 E of 
aes power; departmental laser printers; a wide spectrum of mainfram e and microcomputer so. 2 ari 
e-mail; BITNET to access academic institutions world-wide. In addition, a proposed campus networ! 
ased on state-of-the-art optical fibre technology will be installed by 1990 to facilitate resource sharing and 


elec oni ; a 
nic communication for the academic community. 


The Director The Director 

Pe ait North America Office 

Nean De 5 ent National University of Singapore 

10 Ke pal University of ee 780 Third Avenue, Suite 2403 

Su eo Ridge Crescent New York, NY 10017, U.S.A. 
ESPECIE 9S1 Tel: (212) 751-0331 


or through Telefax: (65) 7783948 


Enguin 
Wiltles may also be sent through BITNET to: PERSDEPT @ NUSVM. 
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eral a 
Spinors, Fractals, et Cetera 


Principles of Real Analysis 
Second Edition 


Charalambos D. Aliprantis and 
Owen Burkinshaw 


This major textbook on real analysis is 
now available in a corrected and slightly 
amended reprint. It covers the basic theory 
of integration in a clear, well-organized 
manner using an imaginative and highly 
practical synthesis of the “Daniell 
method" and the measure-theoretic 
approach. 

February 1990, 304 pages, $39.95 

ISBN: 0-12-050255-0 


Problems in Real Analysis 
A Workbook with Solutions 


Charalambos D. Aliprantis and 
Owen Burkinshaw 


This selection of problems and solutions 
in real analysis can be used as an inde- 
pendent source and will be an invaluable 
tool for students who wish to develop a 
deep understanding and acquire profi- 
ciency in the use of integration methods. 
January1990, 296 pages, $29.95 
ISBN: 0-12-050256-9 


Fractals Everywhere 
Michael Barnsley 
A mathematical text written with clarity, 


Joy, and enthusiasm." 
—NEW TECHNICAL BOOKS 


1988, 424 pages, $39.95/ISBN: 0-12-079062-9 


Now EGA and VGA Compatible! 
The Desktop Fractal 
Design System 

Michael Barnsley 


August 1989, $39.95/ISBN: 0-12-079063-7 
Includes The Desktop Fractal Design 
Handbook and one floppy disk 


NOTE: The system requires an IBM, or compatible, PC 
with an enhanced graphics board (EGA or VGA) and 640K 
memory. 


Numerical Analysis 
An Introduction 
Lars Eldén and Linde Wittmeyer-Koch 


This book is intended for an introductory 
course in numerical analysis at the junior 
or senior undergraduate level. The authors 
cover a wide range of topics, including 
classical algorithms for the solution of 
nonlinear equations and for linear systems 
and methods for interpolation, integration, 
and approximation. 


April 1990, 360 pages, $39.95 (tentative) 
ISBN: 0-12-236430-9 


Analysis, et cetera 

Research Papers Published 

in Honor of Jürgen Moser's 

60th Birthday 

edited by 

Paul H. Rabinowitz and Eduard Zehnder 
This volume contains a group of care- 

fully selected papers dedicated to Jürgen 

Moser on the occasion of his 60th birth- 

day. The list of contributors and the choice 

of the material reflects Professor Moser's 

standing in the mathematical community 

and the broad range of his interests in- 

cluding partial and ordinary differential 

equations, dynamical systems, and 

differential geometry. 


January 1990, 712 pages, $69.95 
ISBN: 0-12-574249-5 


generatingfunctionology 
Herbert S. Wilf 


This book is about generating functions 
and some of their uses in discrete mathe- 
matics. It is designed for use at the ad- 
vanced undergraduate or graduate level 
and gives a good introduction to most of 
the basic enumerative applications of 


generating functions in a very readable 
form. 


January 1990, 196 pages, $29.95 
ISBN: 0-12-751955-6 
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F. Reese Harvey 
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normed algebras for general seu Vinko 
including the exceptional groups Gan - | Oxor 
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in spin geometry and Twist: x an 
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February 1990, 336 pages: $393. ru 
ISBN: 0-12-329650-1 
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n ' survey of the current research and advances in 
Vogue emphasis on the crucial interaction be- 


f E ic i es 
"ü pice tical physics and mathematics. 
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(The Institute Of 
| Series, New Series 
del | 190240 pages * 


dot A e 

E Disorder in Physical Systems 

a. | AVolume in Honour of John Hammersley 

GR. GRIMMETT and D.J.A. WELSH 

xunique survey of the current state of mathematical research in 
| snefeld of random phenomena, including information on percola- 
ton theory, random networks, lattice animals, stochastic geome- 
iy diffusions, covering problems, Monte Carlo methods, and 
operations research. 

ONS | 1090392 pages * 26 illus. * $70.00 


24 
7 illus. * $49.95 


is | he Penrose Transform 

i| sInteraction with Representation Theory 

fs | BERT J. BASTON and MICHAEL G. EASTWOOD 

mi | isvolume includes much original research concerning the Pen- 
i, nse Transform, with special attention to the twistor theory of 
ase space. 
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To order, or for more information, please 


OXF ORD.UNIVERSIT XJ ri Gpllggiion. Haridwar 


Attn: Marketing Director for Science and Me 


Prices and publication dates are subject to change. 
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pectral Theory and Differential O 
iierentia € 
d EDMUNDS and W.D. EVANS » it 
his comprehensive volume i 
2 provides an up-to-date account of 
peed at de PR of bounded and closed linear operators in 
ert spa 5 involvi 
differen edis ces relevant to spectral problerns involving 
(Oxford Mathematical Monogr: 
} graphs) 
1987 (paper 1989) + 592 pages 3 illus. 
cloth $115.00/paper $49.95 


Perfect Groups 

DEREK F HOLT and W. PLESKEN 

Approaching the subject from both a theoretical and practical 
standpoint, this book includes discussion of the classification of 
finite perfect groups of small order and the use of infinite perfect 
groups to construct infinite sequences of finite perfect groups. 
(Oxford Mathematical Monographs) 

1989 + 376 pages °4 illus. + $70.00 


Brauer Trees of Sporadic Groups 
G. HISS and K. LUX 

Collects together for the first time the Brauer trees of the sporadic - 
simple groups and their covering groups, as far as they are known. 
The authors first describe the construction of Brauer trees and the 
principal methods for their computation. The rest of the book is 
devoted to the description of the trees and the associated block 
information and projective tables. 

1989 «544 pages +9 illus. * $75.00 


The Asymptotic Solution of Linear 


Differential Systems 

Application of the Levinson Theorem 

M.S.P EASTHAM 

The modern theory of linear differential systems dates from the 
Levinson Theorem of 1948. It is only in more recent years, however, 
that the significance and range of applications of the theorem have 
become appreciated. This book gives the first coherent account of 
the extensive developments of the last 15 years, drawing together 
many diverse materials that should provide a stimulus to further 
research. 

(London Mathematical Society Monographs, New Series 4) 

1989 - 256 pages * $63.00 


Newly revised 

Discrete Mathematics Revised Edition 
NORMAN L. BIGGS ; a 
This carefully structured text provides a comprehensive, straight- 
forward treatment of discrete mathematics. The author's 
traditional, deductive approach avoids unnecessary abstraction 
and covers a wide range of topics, from graph theory and com- 
binatorics to number theory, coding theory and algebraic methods. 
The revised edition incorporates changes suggested by instructors 


already using the text. 
1990 - 496 pages * 120 illus. * $39.95 


The Schwarz Lemma 
SEAN DINEEN 
This volume reflects the pro 
Schwarz lemma on contemporary co 
functional analysis. "m 

c athematical Mono 
(er pages *8 illus. * $49.95 
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At NSA We Use Simple Tools 
To Solve Complicated Problems 


Oddly enough, the one thing most mathematicians de- 
sire from a career is the one thing most careers can’t offer them. 

The chance to use pure math in a real-world setting. 

At the National Security Agency, we re different. We 
hire the best mathematicians, then let them do what they 
do best. This includes creating and applying a host of 
advanced concepts— from Galois theory and combinatorics 
to probability theory and astrodynamics. 


Of course, the rewards don't come just when the prob- 


lem’s solved. By working for NSA, you're joining a federal 


ATTN: M322 (ACE), Ft. Meade, MD 20755-6000 
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ving Reiner 
selected Works 
Edited by Gerald J. Janusz 


ing Reiner reproduced here represent a 
ine Be es work ofa dedicated and influential math- 
Pan. His early papers were concerned with groups 
of invertible matrices over integral domains and their 
automorphisms. These studies led naturally to the study 
of integral representations of groups and orders with at- 
tempts to classify their representations using Grothen- 
dieck rings and their relative versions, Picard groups, and 
class groups. His later papers dealing with zeta-functions 
bring quantitative methods and new ideas to the repre- 
sentation theory. The influence of Reiner’s work is most 
strongly felt by research mathematicians interested in 
problems related to integral representation theory. 


“This volume embodies work that is now classic and fol- 
lows the tradition of the great masters, like Schur and 


Frobenius. Reiner’s style is precise and agreeable to the 
reader, his arguments always to the point, in one word, 
masterly.” — Paulo Ribenboim, F.R.S.C., Queen's Univer- 
sity, Kingston, Ontario. 


“The subject matter of Reiner’s work is still pursued inten- 
sively by a good part of the mathematical population, and 
the availability of Reiner’s important and original research 
in one source will be appreciated by many working math- 
ematicians.” — Morris Newman, University of California, 
Santa Barbara; author of Integral Matrices. 


“A richly deserved tribute to Professor Reiner's life-long 
research on integral representation theory, and to the deep 
and lasting influence his work exerted on the modern 
development of that subject.” — T. Y. Lam, University of 
California, Berkeley. 


Cloth, $70.00. 


Order toll free 800/666-2211, or from 


[7 University of Illinois Press 
c/o CUP Services « P. O. Box 6525 . Ithaca, NY 14851 
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Alan Hastings, Editor 
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e work of ae and 1930s saw major strides with 

Haldane, and a and Volterra in ecology and Fisher, 
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Ple, dynamics of nonlinear differential and 
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data. While this growth has tended to fragment 


overlaps in the mathematical techniques 
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BU 


uestions in Biology: 
N BIOLOGY [ 


form a common theme. The topics 


difference equations 


covered are cultural : 
spatially structured population genetics, chaos and the 


dynamics of epidemics, and the dynamics of ecological 
communities. 


1980 Mathematics Subject Classifications: 92A10, 92A15 
ISBN 0-8218-1170-3. LC 89-15119 


ISSN 0075-8523 
136 pages (softcover). September 1989 


Individual member m price $28, 
itutional member 
"e ee please specify LLSCI/20NA 
t to change. Shipment vill be made by surface. 
air delivery add, Ist book $5, each additional book $3, max- 
Bee $100. Prepayment required. Order from American Math- 
ematical Society, P.O. Box 1571, Annex Station, Providence, RI 
02901-1571, or call toll free 800-321-4AMS (321-4267) in the 
U.S. and Canada to charge with VISA or MasterCard. 


All prices subjec! 


evolution, multilocus population genetics, 
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NEW SERIE: 


CONFERENCE BOARD OF THE MATHEMATICAL SCIENCES | 


Issues in Mathematics Education 


The AMS is pleased to announce a new book series: The Conference Board of the Mathematical | 
Sciences (CBMS): Issues in Mathematics Education Series published in cooperation with the Mathematical — | 
Association of America. The purpose of this new series is to stimulate the flow of information among mathe. 
matical scientists, mathematics educators, and mathematics teachers about innovative efforts to revitalize the 
teaching of mathematics and statistics at all levels. The inaugural volume of CBMS Issues in Mathematics 
Education is described below. Standing orders are accepted for any book series published by the Society, 
Proforma invoices are sent to standing order customers prior to the publication of each new volume. Shipmeiy 
is made upon receipt of payment and publication. To begin a standing order for this new series or for any other 
AMS series, please contact Customer Services. 


MATHEMATICIANS AND EDUCATION REFORM 


Naomi Fisher, Harvey Keynes, and Philip Wagreich, Editors 
(CBMS Issues in Mathematics Education, Volume 1) 


| 
i 
| 

| 

| 

| 
| 


Educational issues are receiving unprecedented attention in the broad mathematical sciences commu: | 
nity, as mathematicians and other scientists have become concerned about the quality of instruction in the D 
schools, colleges, and universities. A mathematically literate population is crucial to supporting our Use | 
technological society. In addition, the mathematical sciences community faces the challenge of M E 
number of students who are prepared to pursue a career in mathematics, science, or engineering. i n E 
requires not only raising the quality of mathematics education, but also showing students the beauty E imm. 
ness of the subject. In these ways, mathematical scientists can make crucial contributions to pe id 
In response to these concerns, the Conference Board of the Mathematical Sciences has m sociaon 
book series published by the American Mathematical Society in cooperation with the Mate S AN 
America entitled Issues in Mathematics Education. The purpose of this new series is to stimulate t oras 
mation among mathematical scientists, mathematics educators, and mathematics teachers about In 
efforts to revitalize the teaching of mathematics and statistics at all levels. oe contains I 
The present volume, Mathematicians and Education Reform, the first in this new Seat of Minos 
proceedings of the Mathematicians and Education Reform workshop held in July 1988, at the Uni s ongoi? (d 
at Chicago. The workshop provided an opportunity for participants to share ideas about the variou s that ghe | 
college projects organized and directed by mathematicians and to reflect on the most effective ree 
maticians can contribute to educational reform. The major part of the proceedings iS devoted to! nee 
that explore the process of designing an educational project. A section on issues and reactions P 
for exchanging ideas on more general issues. al issues of eave 
From practical information about organizing a program to exploration of the inelsc a mat ciar 
tional reform, this volume presents a range of views on various aspects of the involvement © T educatio? 
educational change. While it will prove especially useful for those considering involvement in 4 re will peo! 
program, this book is also important reading for the entire community, for the issues explore 
increasing importance for the future of the mathematical sciences. 


1980 Mathematics Subject Classification: 00 

ISBN 0-8218-3500-9, LC 89-18601, ISSN 1047-398X 
217 pages (softcover), January 1990 

All Individuals $21, List price $35, 

To order, please specify CBMATHANA 


ha 
5, 08° 451 
All prices subject to change. Shipment will be made by surface. For air delivery add, 1st book $ o. BO” 


A 4 iety; P- ana 
book $3, maximum $100. Prepayment required. Order from American Mathematical sore) E and? 
Annex Station, Prayidencs, ft! Qo901- 557 unr4all ther 8OGBet-4AMS (321-4267) I" 

charge with VISA or MasterCard. 
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the reverse side of this form to determine what member- 
please 1280 y you are eligible for. Then fill out this application and 
ship © atas soon as possible. Your name will be added to our mailing 
re upon our receipt of your completed application, and payment for 
i 


dues. 5 

i scriptions to the Notices and the Bulletin (New Series) are in- 
cluded as part of your membership. 

ay aw: ; First Middle 


Please indicate below the way your name should appear in the Combined 


Membership List. 


Family Name First Middle or Initial 
placo Of Bth -so< -eee cece cere ote nets eser eiue ie 
City State Zip/Country 
Date Of Birth... esseee ehh hehehe 
Day Month Year 
If formerly a member of AMS, please indicate dateS........+++++++00- 


Check here if you are now a member of either MAA O or SIAM O 


Degrees, with institutions and dates ........ eee M 
Present position. .........eee eee eee ennt hnmhh hh 
Firm or institution ..........2ccee eee c three 

gy State Zip/Country 


c a ——— ————— 


Pre a 
Ai pa)! ment Methods and Mailing Addresses 
ents must be in U.S. Funds. 


i hecks z 
Cal Soci , Money orders, UNESCO coupons to American Mathemat- 
'sty, P.O. Box 1571, Annex Station, Providence, RI 02901-1571 


To us 
e VI : 
American A 9r MasterCard, fill in information requested and o: 


824g, hematical Society, P.O. Box 6248, Providence, 


For Forei 
e@ " 
Rode [ES Bank Transfers: The name and address of the AMS bank is 
Spital Try Hospital Trust National Bank, Account #000-753-111, One 
St Plaza, Providence, RI 02903, U.S.A. 
Visa t c 
MasterCard ........... rede: cae uer. 
Account number 


Application for Membership 1990 


ICAN MATH EMÁAfÍICAL SOCIETY ^" Chennai and eGangotri 


Dato o D lae es 


Fields of Interest 

If you wish to be on the mailing lists to receive informa- 
tion about publications in fields of mathematics in which 
you have an interest, please consult the list of major 
headings of the 1980 Mathematics Subject Classifica- 
tion below. Select no more than five category num- 
bers and fill in the numbers where indicated on the left. 
These categories will be added to your computer record 
so that you will be informed of new publications or spe- 
cial sales in the fields you have indicated. 
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General 

History and biography 

Mathematical logic and foundations 

Set theory 

Combinatorics 

Order, lattices, ordered algebraic structures 
General mathematical systems 

Number theory 

Field theory and polynomials 
Commutative rings and algebras 

Algebraic geometry 

Linear and multilinear algebra; matrix theory 
Associative rings and algebras 
Nonassociative rings and algebras 
Category theory, homological algebra 
K-theory 

Group theory and generalizations 
Topological groups, Lie groups 

Real functions 

Measure and integration 

Functions of a complex variable 

Potential theory 

Several complex variables and analytic spaces 
Special functions 

Ordinary differential equations 

Partial differential equations 

Finite differences and functional equations 
Sequences, series, summability 
Approximations and expansions 

Fourier analysis 

Abstract harmonic analysis 

Integral transforms, operational calculus 
Integral equations 

Functional analysis 

Operator theory 

Calculus of variations and optimal control; 
optimization 

Geometry 

Convex sets and related geometric topics 
Differential geometry 

General topology 

Algebraic topology 

Manifolds and cell complexes 

Global analysis, analysis on manifolds 
Probability theory and stochastic processes 
Statistics 

Numerical analysis 

Computer science 

Mechanics of particles and systems 
Mechanics of solids 
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Membership Categories 


Please read the following to determine what membership category you 
are eligible for, and then indicate below the category for which you are 
applying. 


For ordinary members whose annual professional income is below $43,000, 
the dues are $70, for those whose annual professional income is $43,000 or 
more, the dues are $92. 

The CMS Cooperative Rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $43,000 or less, 
the dues are $60 and for those whose annual professional income is above 
$43,000, the dues are $78. 

For a joint family membership, one pays ordinary dues, based on his or 
her income, and the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 
Bulletin as a privilege of membership, but both members will be accorded all 

other privileges of membership.) 

Minimum dues for contributing members are $138. 

For either students or unemployed individuals, dues are $23, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $46. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($70 or $92). 

The annual dues for external members, those who reside in developing 
countries which do not have any mathematical society, are $49. 

Members can purchase a multi-year membership by prepaying their cur- 
rent dues rate for either two, three, four or five years. This option is not 

available to either unemployed or student members. 


1990 Dues Schedule 


For any category of membership where more than one dues level is given, 
see the above for descriptions of Members' Categories. 


Grdinaryimemben-- ce eee e a esee L1 $700 $92 
CMS Cooperative rate -e an sones edere eric n eere o $600 $78 
Joint family member (full rate).....................-02- o $700 $92 
Joint family member (reduced rate) .................... o $500 $72 
Contributing member (minimum $138) ..............0.cccccecceee m| 
Student member (please verify)! .............-.-.e-eseeeeeee O $23 
Unemployed member (please verify? ................+..--.-- L1 $23 
Reciprocity member (please verify)? E O $460 $700 $92 
External'member c EU e E ie a L1$49 
Multi-year membership..................... Sessecs forse years 
1 Student Verification (sign below) 
Jram;a;fulLtime:student at; me eee ee sore w sere s vice 4 stcsaceecccc 
Dn te eeeeecsssee--.... Currently working toward a degree. 


2 Unemployed Verification (sign below) / am currently unemployed and 
actively seeking employment. My unemployment status is not a result of 
voluntary resignation or of retirement from my last position. 


3 Reciprocity Membership Verification (sign below) / am currently a mem- 
ber of the society indicated on the right and am therefore eligible for reciprocity 
membership. 
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Reciprocating Societies 


Allahabad Mathematical Socie 
Asociación Matemática Españ 
Australian Mathematical Socie 
Berliner Mathematische Gesse 
Calcutta Mathematical Society 
Dansk Matematisk Forening 
Deutsche Mathematiker-Vereini 
Edinburgh Mathematical Societ 
Gesellschaft für Angewandte 
Mathematik und Mechanik 
Glasgow Mathematical Association 
Indian Mathematical Society 

Iranian Mathematical Society 

Irish Mathematical Society 

Islenzka Staerðfraeðafélagið 

Israel Mathematical Union 

János Bolyai Mathematical Society 
Korean Mathematical Society 

London Mathematical Society 

Malaysian Mathematical Society 
Mathematical Society of Japan 
Mathematical Society of the Philippines 
Mathematica! Society of the Republic of China 
New Zealand Mathematical Society 
Nigerian Mathematical Society 

Norsk Matematisk Forening 
Österreichische Mathematische Gesellschaft 
Polskie Towarzystwo Matematyczne 
Punjab Mathematical Society 
Ramanujan Mathematical Society 

Real Sociedad Matemática Española 
Sociedad Colombiana de Matemática 
Sociedad de Matemática de Chile 
Sociedad Matemática de la 

Republica Dominicana 

Sociedad Matemática Mexicana 
Sociedade Brasileira Matemática 
Sociedade Brasileira de Matemática 
Aplicada e Computacional 
Sociedade Paranaense de 
Sociedade Portuguesa de Matem 
Societat Catalana de Matemàtiques 
Société de Mathématiques Appliquees 
et Industrielles : 
Société Mathématique de Belgiq"? 
Société Mathématique de Franc? 
Société Mathématique Suisse ciety 
Southeast Asian Mathematical So 
Suomen Matemaattinen yhdistys 
Svenska Matematikersamfundet 
Union Mathematica Argentina 
Unione Matematica Italiana 

Vijnana Parishad of India 
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Confidentiality at: 
tHe supreme Court, 3 a eus 
4 case against the University 
sia by the Equal Employ- 
gent Opportunity Commission, has 
gled that confidential scholarly as- 
| esments of the work of a candidate 
in tenure at a University must be 
ilosed to Federal Investigators. 
This step is a clear violation of 
\onfdentiality, basic to the mainte- 
«xe of quality at Universities. In 
consequence, I will therefore decline 
write my letters to Universities 
dout the work of candidates for 
ture. | recommend such action as 
te only proper response to this at- 
itk on academic freedom. 
Saunders Mac Lane 
University of Chicago 
(Received January 18, 1990) 
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I certainly never intended to lend 
support to that viewpoint. 

Third, when I wrote I was think- 
ing of different times, when repres- 
sion in the USSR was as much of an 
issue as it is in China today. Dur- 
ing that period I was one of many 
individuals who visited the USSR. 
combining scientific trips with visits 
to the Moscow Refusnik Scientific 
Seminar. I like to think that our 
visits, support and friendship were 
among the factors which ultimately 
lead to the release of many (but 
not all) members of that oppressed 
group. However, China in 1990 is 
not the USSR circa 1971. 

On the balance, I find that I agree 
much more with Professors Fuchs 
and Wu than with many of those 
who are now lending support to the 
present administration in China, and 
withdraw my earlier opposition to 
boycott. 

Joan S. Birman 
Columbia University 
(Received February 12, 1990) 


Rumanian Mathematicians 

Ask for Help and Cooperation 
The revolution in Romania, an his- 
torical act of the whole people, makes 
possible the direct contact between 
the mathematicians in this country 
and those in foreign countries. These 
contacts could be as follows: ; 

1. exchanges of didactic and sci- 
entific literature, 

2. exchanges of professors, re- 
searchers and students, 

3. long-term contracts on common 
scientific research. 

Because of the lack of free con- 
vertible currency, the financial basis 
of all these contacts should be barter- 
type relations. } 

The aim of this letter is to inform 
the Mathematical Community in the 
World about these new possibilities 
and to involve it in these forms 
of help and cooperation. Everybody 
who is interested in the development 


of mathematics “as a vibrant, liv- 
their 
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minds and careers in a stimulating 

contemporary challenge” should help 

it with his own efforts. 
Now, Rumanian mathematicians 
need: 

l. the latest (good) books in the 
field of mathematics and spe- 
cialized reviews (lithographed 
or published), 
rapid copying apparatus (xe- 
TOX), 

3. computers and specialized teach- 
ing programs, 

4. grants of 1-6 months for those 
professors and researchers who 
want to learn what is new in 
education and in mathematics, 


N 


5. grants for doctorates. 

Over 100 mathematicians work in 
the Polytechnic Institute of Bucharest 
and all are open-minded and willing 
to make progress in mathematics. 


Policy on Letters to the Editor 
Letters submitted for publication in Notices 
are reviewed by the Editorial Committee, 
whose task is to determine which ones are 
suitable for publication. The publication 
schedule normally requires from two to 
four months between receipt of the letter in 
Providence and publication of the earliest 
issue of Notices in which it could appear. 

Publication decisions are ultimately 
made by majority vote of the Editorial 
Committee. with ample provision for prior 
discussion by committee members, by mail 
or at meetings. Because of this discussion 
period, some letters may require as much 
as seven months before a final decision is 
made. Letters which have been, or may be, 
published elsewhere will be considered, but 
the Managing Editor of Notices should be 
informed of this fact when the letter is sub- 
mitted. 

The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
cles, although rebuttals and correspondence 
concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- 
ered for publication. All published letters 
must include the name of the author. 

Letters should be typed and in legible 
form or they will be returned to the sender, | 
possibly resulting in a delay of publication. | 

Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, 
and will be acknowledged on receipt. 
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The fields of our didactic and scien- 
tific interests are: mathematical edu- 
cation, mathematical logic, algebraic 
geometry, linear and multilinear alge- 
bra, real functions, measure and in- 
tegration, functions of complex vari- 
ables, special functions, ordinary dif- 
ferential equations, partial differen- 
tial equations, Fourier analysis, op- 
erational calculus, integral equations, 
functional analysis, operator theory, 
optimization, differential geometry, 
analysis on manifolds, probability 
theory, statistics, numerical analysis, 
mechanics, and control systems. Un- 
fortunately, with very few exceptions, 
we were unable to participate in 
international meetings, conferences, 
congresses, and summer seminars on 
mathematics held abroad. 

Finally, as a member of the Amer- 
ican Mathematical Society and of the 
Society of Mathematical Sciences of 
Romania, I suggest establishing reci- 
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procity agreements between these as- 
sociations. 

Constantin N. Udriste 

Polytechnic Institute 

Bucharest, Romania 

(Received January 22, 1990) 


A Simple Proposal for Federal 
Support of Mathematicians 

On page 135 of the February 1990 
issue of Notices the federal support 
of Mathematics, NSF and Non NSF, 
in FY 1990 is given as $147,100,000. 
Let’s round it off to 150 million. This 
would support 10,000 research math- 
ematicians at $15,000 each. Who is a 
“research mathematician”? One who 
publishes mathematics articles in re- 
search journals. If there are more 
than 10,000 such people just support 
the “top” 10,000 (count papers or 
pages). 

Is this scheme fair? No. A Gódel 
might be missed. New Ph.D.s would 
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Anton Zé 
Northern Illinois Unnes 
(Received February $15 


WEAK CONVERGENCE METHODS FOR 
NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS 


Lawrence C. Evans 


(CBMS Regional Conference Series, Number 74 e Supported by the National Science Foundation) Sl ky 


The purpose of this book is to explain systemati- 
cally and clearly many of the most important techniques 
set forth in recent years for using weak convergence 
methods to study nonlinear partial differential equations. 
This work represents an expanded version of aseries of ten 
talks presented by the author at Loyola University of Chi- 
cago in the summer of 1988. 

The author surveys a wide collection of tech- 
niques for showing the existence of solutions to various 
nonlinear partial differential equations, especially when 
strong analytic estimates are unavailable. The overall 
guiding viewpoint is that when a sequence of approxi- 
mate solutions converges only weakly, one must exploit 
the nonlinear structure of the PDE to justify passing to limits. 

The author concentrates on several areas that are rapidly 
developing and points to some underlying viewpoints 
common to them all. Among the several themes in the 
book are the primary role of measure theory and real 
analysis (as opposed to functional analysis) and the con- 
tinual use in diverse settings of low amplitude, high fre- 
quency periodic test functions to extract useful informa- 
tion. The author uses the simplest problems possible to 


illustrate various ney. techniques. 5, In Public Domain. Gurukul Kangri MECA charge with VISA or v 


nonlinear PDEs, this book should prove ES me asi Ohie 
source for understanding the techniques being a the 
forefront of this vital area of research. ty. 


1980 Mathematics Subject Classifi- 
cations: 35, 46 

ISBN 0-8218-0724-2, LC 89-27844, 
ISSN 0160-7642 

88 pages (softcover), January 1990 
All Individuals $12, List price $19 
Toorder, please specify CBMS/74NA 
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maximum $100. Prepayment required. reat " : m 
Mathematical Society, P.O. Box 1571. AS (321-42 3 
RI 02901-1571, or call toll free 800-321-4 stercord j 
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Rademacher on J(t) 


poincaré Series of Nonpositive Weights 


and the Eichler Cohomology 
Marvin I. Knopp 
Dedicated to Paul T. Bateman 


? 
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[ This article is the twenty-second in the series of Special 
alu! rides published in the Notices. Marvin I. Knopp received 
h ful! tte Ph.D. degree in 1958 from the University of Illinois 
ra (Urbana). His dissertation, written under the direction of 
all ay pul T. Bateman, dealt with modular forms of nonpositive 
crea tits. He has continued to study modular forms, focus- 
| do: “ig upon their Fourier coefficients, the Eichler cohomology 
|theory and the theory of modular integrals and their Mellin 
fj ansforms. He has held professorships at the University of 

iver | Wisconsin, the University of Illinois at Chicago Circle, Bryn 
KAL [Mar College and has been a Professor of Mathematics at 
Temple University since 1976. 
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€ term for m — n — 0.) The well- 


all t in H and V € I(1). (See [1, Chapter 1], [32, Chapter 
3] and $L2). Furthermore, among modular invariants 
J(1) has the distinction that it generates the whole field 
of modular functions over the complex field C [17, 
Theorem 1E, p. 345]. It has the Fourier series expansion 
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where the c, are rational integers [33, p. 56]. 

In 1938 Rademacher, unaware that Petersson [25] 
had already done so, published an exact formula for €, 
[30]. (For specifics see (12).) Starting with that formula, 
in [31] he adopts an entirely fresh viewpoint concerning 
J(t), taking it to be defined (anew) by (3) and the exact 
formula (12). He poses the problem: to show from this 
new definition that J(t) is a modular invariant. Since 
the two transformations St = T + 1, Tt = —1/t generate 
I'(1) [12, p. 7] and since J(t 4 1) = J(t) follows directly 
from (3), this problem reduces (an odd word, considering 
the difficulty involved) to that of deriving, from (3) and 
(12) alone, the equation J(—1/t) = J(1), now far from 
obvious. Rademacher solves this problem by carrying 
out a profound transformation of the function defined 
by (3) and (12), representing J (t) as what we may now 
term a *modified Poincaré series.” 


2. Poincaré's construction of automorphic functions. 
Poincaré series appear for the first time in Poincaré's cel- 
ebrated 1882 memoir on Fuchsian functions [28]. They 
provide a perspective indespensible for understanding 
Rademacher's construction and the later work [8, 9, 10, 
11, 21, 35] based directly upon 1t. 

Poincaré deals with groups of linear fractional trans- 
formations acting on the unit disc, in particular, with 
the construction of their invariant fi unctions. For consis- 
tency with our introductory remarks we consider instead 
groups T of linear fractional transformations acting on 
the upper half-plane H; that is, we assume that F is 
a discrete group of mappings Vr = (at + b)/(ct + d), 
with a, b, c, d real and ad — bc > 0. If T is finite, it 

an easy matter to construct a meromorphic function 
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F(t), automorphic (that is, invariant) with respect to Y, 
by forming the finite sum 


(4) Ac) aye CUZ 


Ver 


with f chosen meromorphic in H. That F does not 
reduce to a constant can be guaranteed by a suitable 
choice of f. 

When T is infinite, in contrast, this simple construc- 
tion does not suffice, because the series in (4) may 
fail to converge. To overcome this difficulty, Poincare 
introduced the series which bear his name: 


(5 F(t; f) = Ns Ao Vt=(at+b)/(ct+4); 
ver 


in (5) f is a rational function and k a positive integer 
chosen large enough to guarantee absolute-uniform con- 
vergence of the series (5) in compact subsets of H. (The 
existence of such k follows from the discreteness of T.) 
The function F, (t; f ) so formed, while meromorphic in 
H, fails to have the desired simple automorphic property 


(6) F(Mt) = F(t), all M €T, 


characteristic of functions F defined by (4). However, 
the absolute convergence of (5) implies readily that for 


all M = (+3) €T, 


(7) Fy (MT; f ) = (yt + ô)“ (uf), 


since (yt + ô) (cMt + d) = (c't + d’)k, where c't + 
d’ is the lower row of VM. A function satisfying 
the transformation formulae (7) and certain regularity 
conditions is called an automorphic form of weight k on 
T. (We note that the Eisenstein series G(T), defined by 
(2), is virtually the same as the Poincaré series (5), with 
f &1 and E — I(1). In any event, G,(t) is a modular 
form—that is an automorphic form on I'(1)—of weight 
k, since G,(t) satishes (7) for M € I(1).) A function 
satisfying (6) 1s called an automorphic function on Y. 

To reach his original goal, construction of nontrivial 
meromorphic functions possessing the (absolute) invari- 
ance property (6) with respect to T, Poincaré forms 
the quotient Fi(v; fi)/ F.(1; f2), with rational f; and f; 
chosen to have distinct singularities in H. The latter 
condition ensures that this quotient does not reduce to a 
constant. 

This work of Poincaré on the problem of constructing 
automorphic (he called them “Fuchsian”) functions pro- 
vides the context for the well-known story of his sudden 
revelation while stepping on a bus to go on an excursion, 
and in the midst of an unrelated conversation. The un- 


expected insight was the Telationshipuié thisa(Poineaiénori Collection, Haridwar 


Digiticeera ener Saad aweeatepiesenmdai Me hRand?Uhomology 
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For Poincaré's own account see [29, pp, 52.55 € dee} ul) 
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; the same meaning as in (2).) “Nice” 
» 10) follows readily, and E»(z) clearly 
ence ° der 2 at each lattice point. However, in 
0r of A nvergence we apparently have sacrificed 
PUE 3 respect to G(@,,@2). It appears, in 
ee ace has given way to the characteristic 
^ that ! 3 intic i : 

M m equation of an elliptic integral: 

EX V z) = E,(z) + Cy, V € G(a, 0»), 

i E risa constant dependent upon V. As it turns 
s ihe sacrifice is only apparent, since Ex(z) is an even 
maion (Ex(—2) = E2(2) and this fact implies directly 

vin i C 20 for all V € G. Thus, E»(z) is a genuine 

ines! aiptic function, not an elliptic integral. Of course, E»(z) 

at ini the well-known Weierstrass function (Zz) [7,89]. 
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Wit] 4 Remarks on automorphic forms. 

and (Nie modular invariant J (7) was first studied by Dedekind 

hen tyind, independently, by Klein in 1877, about fifty years 

lei (| afer the development of elliptic functions. Shortly there- 
dier, Picard used J(t) and the monodromy theorem to 
move his famous "little" theorem: an entire function 
miting more than one complex value from its range is 
asian. Nowadays Picard’s little theorem is most often 

) wit proved using instead of J(t) the related function A(t), 

e| rant with respect to the principal congruence sub- 

ng i of level 2, a normal subgroup of index 6 in I(1). 
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NL above, such that $ is conformally equivalent to 
\D? The affirmative answer given by the uniformization 
theorem means that the theory of Fuchsian groups is co- 
extensive with the theory of Riemann surfaces. However, 
there does not seem to be a simple, natural interpreta- 
tion of automorphic forms of arbitrary real weights on a 
Fuchsian group in terms of the corresponding Riemann 
surface. 

For further details about the history of automorphic 
forms and their role in contemporary mathematics, I 
refer the reader to the Historical Development chapter 
(chapter 1) of [17] and to the references supplied there. 


II. Rademacher's work on J(:). 
1. J(1) as a parabolic Poincaré series. 
The exact formula of Petersson and Rademacher for the 
coefficients c, in the expansion (3) of J(1) is 


Here, A;(n) is a Kloosterman sum defined by 
(13) 


—2mni 
A(n) = Ye exp] (nh e) ,hh' = —1 (mod), 


himod? 
while J, is the modified Bessel function of the first kind, 
given by the power series 


e (x/2)! 
(14) n=) aE 

j=0 
Rademacher obtains this formula in [30] by a refinement 
of his own variant [32] of the Hardy-Ramanujan “circle 
method" (in contrast to Petersson's entirely different 
approach involving modular forms of weight 2). In [31] 
he proves the following result, which brings to light a 
completely new way of viewing the fundamental modular 


invariant J(t). 
Theorem 1. [31, 
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(4.1)]. J(1) has the representation 


— exp(—2nim'/e)} * 


where m' is any integral solution of the congruence 


mm' = —1(mod £) and €' is the rational integer defined 


by —£ = (mm + 1)/é. 
~ In the historical int 
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roduction to his influential work, 
d automorphic functions, J. Lehner 
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has expressed the opinion that this formula for J(t) “is 
as striking and elegant as the classic identities of Euler 
and Jacobi". [17, p. 41] Lehner further refers to the for- 
mula (15) as *an expansion of J into partial fractions," 
and he compares it with the definition (10) of the Weier- 
strass function Q, noting in particular, “the subtracted 
*convergence summand' in each case" [17, pp. 40-41]. 
To appreciate more fully the insight which informs this 
remark, we rewrite (15) to resemble closely a modified 
form of the Poincaré series (5), namely, the “parabolic 
Poincaré series" introduced by Petersson [24]: 


x e?TivV ijà 


(16) Cy pay Y COPY. 


Here, v is an arbitrary integer, k is an integer, A > 0 
| is the minimal width of a translation in F (e.g, 4 = 1 
| for F =I(1)) and the notation X indicates that—in 
| contrast to the summation over all V € IF as in (5)—in 
(16) the sum is confined to V € T with distinct lower 
row c, d. This restriction arises naturally as a necessary 
condition for convergence since the rational function 
f of (5) has given way in (16) to the exponential 
function e?7/"*/2. For, the periodicity of e?*/"*7 implies 
that the numerator e?*/v"*/ in (16) is independent of 
the upper row of V, and from this it follows directly 
that, regardless of the size of k, the full sum on all 
V eT cannot converge, since each summand would then 
occur infinitely often. On the other hand, the assumption 
k > 2 assures absolute uniform convergence of the series 
in (16) on compact subsets of H [17, pp. 276-277]. 

As with the Poincaré series (5), Petersson's modified 
Poincaré series (16) are automorphic forms of weight k 
on I as long as k is an integer greater than two. The 
proof is the same in both cases. The parabolic Poincaré 
series have two clear advantages over the Poincaré series 
(5): (i) the analytic behavior of G, (v; v) can be controlled 
completely at the parabolic cusps of T; (ii) the Gy (1;v) 
behave well with respect to the Petersson inner product, 
well enough, indeed, to make possible a direct inference 
that they form a basis for all automorphic forms of 
weight k on I which are holomorphic in H and at the 
finite cusps [17, pp. 284-289]. 

To compare the expression (15) with the parabolic 
Poincaré series (16) we begin by recalling that the 
full modular group I(1) is the group of invariance 
for J(t). Furthermore, ct +d occurs as the lower row 
of a transformation in I(1) precisely when c and d 
are relatively prime integers. With a simple change of 
notation the double sum in (15) becomes 


(17) 
5y {exp (cni) - exp(-2nia/e)| ; 


«K 1<|disk 
Š Kes (cd)! 
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where a and 5 are so chosen that Vege 
Cd = 
We next take advantage of the fact that the G en] 


i} gage 
(17) are unchanged under replacemen; a NL fon? 
by the pair (—c, —d), to rewrite the sum (17). NE j 
my o 
on 
= {exp(—27iV. 47) — ex ; 
2 1<|cl<K ISIK P(~2niaj) 
But, the condition (c,d) = 1 implies that Om 
only with d = 1, and d = 0 only with oa m E 
former case we can choose the matrices tob : ^ mel 
: Ge 6i ; | Now 
and in the latter, + (1 0 ) Thus, with the definition | P (c, 
e ?na[c : 
s(c,d) = { 5 c#0 het 
; Den "s 
the expression (15) becomes cm 
eel dificult 
3 = 
Wa e Dessus n 2 y 38 Spain 
“a Ze e 
; d (1 
(exp(-2niV, a0) sod). |t 


Comparison of (18) with (16) now clearly justis of this 
our viewing the right-hand side of (18) as a parai Dfj 
Poincaré series of weight k — 0 on the group T(1) for: 
—], but with the order of summation prescribed explici T 
(lattice points in expanding squares) and modified UL i| uh 
subtracted convergence summands s(c, d). We sies em 
without this prescription and modification, there Ee D 
no hope of convergence for a Poincaré series of 4 (l 
k = 0. (For I(1) absolute convergence Sue db. 
k » 2.) Even with them, convergence rena sal e» 
obvious. The proof comes naturally out of Raden \ 
development. 


2. Invariance of J (1). Re dein! 
As we remarked earlier in reference ae 
(10) of p(z) (= Ex(z)), modification by. i 
summands s(c,d) seems to disturb the eps ing 9' fatur 
T(1) of the right-hand side of (185 7 font 
introduction of additive periods ! a, Rad, 
formulae (as in (11)). At first glance, we hat J Ww 
formula (18) appears to imply OP Ae not e 
abelian integral with respect to T(1), ds vanish. 
a modular invariant (i.e. that the peT oV qui 
in the case of g(z), invariance does $) "A 
from the structure of the formula r er all f lt 
To see this, recall that invariance orm " P dn t 
result from the single transformation isit d x 
J(x). We note from (18) that to pro MES 4l E 
to demonstrate the invariance unde | 


finite sum yg 
Y (05 5 » exp( 27! ci 
K 


i pweh 


—2ziV.4(—1 
ES Eo- 2 exp(-2zi ca C DEO 
WO dum 


7 Ys exp(-27iVy-ct), 


9. | I| eK aise 


(ed) 


Qt g-l\)— b -a = V, i 
hi a) ( 2) xd je | 
(i Non we infe Det) = Yu) by matching the 
sit (4) with the pair (d,—c). 


f the proof of Theorem 1. 

Wepresent a Very brief account of Rademacher's deriva- 
im of the expression (15) from the definition of J(t) 
jen by (3) and (12). At the heart of the method is a 
dificult technical lemma justifying rearrangement of a 
Sgain conditionally convergent double series. 

f Rademacher begins by inserting the expressions (12) 
and (13) into (3), and then inverting the order of 
* [ammation in the double sum so obtained. The validity 
Er a step relies crucially upon the estimate of Weil 
arabit] [36], 

fori: Ar (n) =O(L'/2**) e > 0, 


3, Sketch 0 


ii| - i 
bye iwl inn. (Actually, any nontrivial estimate 4;(n) = 
esl a à > 0, would suffice for the purpose.) The inter- 
an Re of summations implies that 123J(), as defined 
wi 18) and (12), equals 
at 
jr {ie m co 

d +744 4.9 1 —Onih! 
yd o D» en 2nih' [t 


f=1  h(mod/) 


x y exp[2rin(t — n/O- (=) ; 


fini n=| £L 


erf | Net. m 

" » Ne re l rm 
I tle Me I, by the power series (14), performs 
107] "ture of t: 4n8e Of summations and—in the salient 
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At this point Rademacher divi : 
: : ivides the mul 
in (21) into the two parts auie azin 


oo 


lim e ?um' ji i 
L8 E (f -m)j 
ml 


= el 2ni p 
+ lim : e nim ji RET 
i 2 27i le ) 


=F in p=2 


a step justified on the grounds that the second is abso- 
lutely convergent as a triple sum and first is convergent 
by virtue of its appearance as the left-hand side in 

Rademacher’s Lemma. [31, p. 238, (2.1)]. Suppose 
t EH. Then, 


(22) 
ae exp(-2zim' /£) 
2 2 £(£x — m) } 


K 
= lim 5 5, 0. 


fal imi 
Um il 


with m defined as in the statement of Theorem 1. 
(Convergence of the right-hand side of (22) implies 
directly the convergence of (1 8), the (modified) parabolic 


Poincaré series of weight k — 0.) 
Applying the Lemma to the first sum and absolute 


convergence to the second, he obtains 


(23) 3 
123J(r) ze?" + 732+ lim. D 


TRES: 


e rim x HE 2ni P 
Zi p! Ax — m) 


K 
zeit 4 732+ lim $7 


f=) imiEk 
(mf j= 


ent (eo (ros ete 


results from (23) upon separation of the 


inally, (15) on ¢ 
p r m = 0 (with £ = 1), and application of 


single term for 7 
the simple identity 
z 1 _ mī- 
-m/t + ir- m) ~ £4v-m 
efined as in the statement of Theorem 1) 


7 £'! d 
ue the invariance of the summand under the map 
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III. Connection with Eichler cohomology. 
1. Generalization to modular forms of nonpositive weight. 
A number of mathematicians have developed Rade- 
macher's ideas further, extending them (i) to discrete 
groups of real linear fractional transformations other 
than T(1); (ii) to automorphic forms of weights k < 0. 
(See 81.2, following (7), for the definition.) Here we 
emphasize the generalization to forms of negative weight, 
as this leads directly to the Eichler cohomology tbeory. 
We confine our attention to the case of automorphic 
forms F on I(1) (that is, modular forms) of weight 
k < 0, with k an even integer and with *multiplier 
system" identically one. This means F satisfies (7), with 
k even and < 0, for all M € I(1). (For a definition 
and discussion of multiplier systems, see [12, pp. 12- 
13] or [17, pp. 267-268].) The definition of modular 
form requires, as well, that F be holomorphic in H and 
expressible there as an exponential series of the form 


[neos F(t) = Y aem. 


n=— 4i 


(Note that periodicity of F follows from (7), with 
xe 

Rademacher derived the exact formula (12) for the 
coefficients in the expansion of J (t) by refining a method 
he and Zuckerman [32] had devised earlier to calculate 
the coefficients a, in the exponential series (24) for an 
arbitrary modular form F of negative weight k (“positive 
dimension”—k in the terminology of [32]). The formula 
of Rademacher and Zuckerman for the a,,, in the special 


case when k is even (and the multiplier system is 
identically one), is 


an = (= 1 y)? (2a) X a_y Ss 
(25) v=) £-l 


£7 Amr] a T min o t 


where 
(26) 

—2ni P ; 
A(n) = 2 exp | gz (nh + vh ) ,hh' = —i (mod £), 

Ael 
and 
(x/2))—*1 

(27) Ip (x)= ^ ET J'U-kx1! k SE 1)! A 


Remarks. 1. The expression (25) implies that a mod- 
r form of weight k « 0 which is bounded at ioo (that 


leor 


Rademacher, Poincaré Series and 


=a_,=0 ie (34y ép Ry ul Seno 
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This can be proved for k < 0 withou uti 
pp. 24-30] or [17, pp. 166-176]). jp 
2. When k — 0, u= l and a_; = l, then M st 
to the series (12) for the coefficient of mi (25) Jy 7 wt 

3. Both Lehner [19, 20] and Peterso "E og) T 
derived (25) in the broader setting in E Bi D à 
H-group I [17, p. 266] replaces (1), In this ich a gaa} £ ee 
case, the structure of the series for a, remai Torege, | (9) 
in its essentials. PAS und. f(t) 

The Rademacher-Zuckerman formula (25) 
available in the wider context of modular fo Ue 
weights k < 0 precisely the same Viewpoint t Orms y. 


macher adopts in [31] toward J(t). Specifica 


invoking Q 


where 


define the function F(t) by the series (24) id y 
and ask—as Rademacher did concerning J(t)—hw it 3) 


more tentatively, whether) it is possible to show f 
this definition that F(t) does in fact satisfy (1 à 
characteristic functional equation for a modular fome 
weight k. This perspective, indeed, forms the basii The ^o 
much of the work I undertook in the early 19605 [jf pear 
10, 11, 13, 14]. As it turns out, it is impossible to sto} duce 
that all functions F(t) so defined are modular for: 
because of a defect in the method, but rather betas} ^ The 
they are not all modular forms. We shall comment uy ince ] 
this further in $8III.2, below. in d 

Rademacher's method yields: r i 

Theorem 2. [11, p. 28, (3.07)]. For t € ft defie" o 
function 


MEA 


(3) 
mu 
=DE 2n) Yay E 
n=l Howey 
lre, t 
mul 


Et) = E g vt d ( 


with v a positive integer and a,(v) the if epr 
£ occurring in (25). Put r = —k, a positive v. igs 
Then, F,(t) is holomorphic in H and id 3 
representation 


bn 

á In 

F,(t) = eg ivt EUIS T" [esr A 
tofl , aC 

= Qni d 

"a Mr. 

1= tap 

(28) + lim y (£x — m) T 
oes 1 1<|m|<& ; lle: 

{exe (m pr- mM a 

n" 


f ( B | a 
- exp(-2nim'v]0 2. 1 JL 
[Ls b 
upo on” 
where œ, is a constant depending only 
[11, m 27], where o; is denoted s that : 
roof of (28) requ" 
the Rademacher 


es 


gi-k(ex — m)) replaces the denomi- 
itt! al ). The analogy of (28) with (15) 
$ { n) of ( 
Il gar Ut ication; when v = 1 and k = 0 (so r = 0), 
a s geds 10 OM (15). Like the expression (15) for J(r), 
m x I itten as a modified parabolic Poincaré 
net ar ht j <0 on F (1), comparable to (18): 
3 eric 0 


NU a, Jim » » 


n) ( 


LN Exc ger wer 

ij, ((cc +d)" exp( —2niv Vat) — q(1;c, d)], 

NS v : 1 

Hà] aere q(r;c, d) is the polynomial of degree r = —k given 
TL a 3 b> 

One (a b 

08 gp 

OW |e) evtniavie yv o 1 (229) (ec +d), c#0, 

Vie (od) = 0, c=0. 

7), 

fomi 


sist The convergence terms” q(t; c, d) here replace the s(c, d) 
(uf appearing in (18); when v = 1 and k = 0, q(r;c, d) 
io sto} duces to s(c, d). 

TIS, fi 
becsi ^ The Eichler cohomology theorem. 

nul ixe F(t + 1) = F, (1) follows directly from the defini- 
m of F, (without regard to the nature of the a, (v)), 
towing that F,(r) is a modular form of weight k on 
fiet 4 reduces to proving the single transformation for- 


3l Ee 
7 | t E, (1/2) = F(t). 


Howeye 

Aa F presence of the subtracted polynomials 
"s: Mla um (29) gives rise instead to a transformation 
inte à more general kind, namely, 


has! m 


CT TES F,(1) + p(t), 
“th p (n) 


liq, Pl nomial “perioda oi deere ae 
0 hese ae the Case of J(t)(k = 0 and v = 1), when 
jl the ;, " 'omial periods do not always disappear. 
| the e Identical 
his rameters k 
does not va 


Eyi a =0 for 


n of the f i rse 

hw © (at Je. unctions F,(t), the conve 
Wing Mth pees fork = —10 and even k < —14). Of 
One can fi li bination 

djs. "Y ma orm a linear com 

dl e ate Do Ws. F(t) to force the disappearance of 
FE m, Nona and thus obtain a modular form. 
' Piblaineq Conditions upon such linear combi- 
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parts condition" [23, Theorems | and 3] and his *gap 
theorem" for automorphic forms [26, Theorem 1]. 

This state of affairs has made inevitable the frequent, 
prominent appearance of functions having transforma- 
tion laws like (32) - that is, with additive polynomials - 
Observable in the recent (since (1957)) study of modular 
and automorphic forms. These *Eichler integrals" - as 


they are called - are functions F(t) holomorphic in H 
and satisfying 


(33) (yt +6) *F(Mt) = F(t) + pult), 


for all M = (35) € T, a discrete group of real linear 
fractional transformations. Here, k is an even integer 
< 0, called the weight of the integral F(t), and pyy(t) is 
a polynomial in t of degree at most —k. The p(t) are 
the period polynomials of F(t). Combining (32) and the 
fact that F,(t + 1) = F,(t), we find that the functions 
F,,(t) are Eichler integrals on I (1), since z — c + 1 and 
t — —1/t generate the group. Naturally, if pij(c) = 0 for 
all M €T in (33), then the Eichler integral F is really an 
automorphic form on T. 

Of crucial importance in establishing a further non- 
trivial link between Eichler integrals and automorphic 
forms is the differentiation formula of G. Bol [2], 

(34) 
DC D (yr F à)"  F(M1)) =(yt+ SJ FRC tay, 


where M = (75), with ad — By = 1. Clearly, (34) implies 
that the (—k + 1) derivative of an Eichler integral of 
weight k on I is an automorphic form on Y of weight 
2 — k. (34) follows for differentiable F by induction on 
—k and for analytic F by the Cauchy integral formula. 

An immediate consequence of (33) is the (cocycle) 
consistency condition 


(35) DAMM; = PM, [M3 + Pm, for all Mi, Mo € r, 


where for convenience we have introduced the slash 


operator 3 
(@|M)(t) = (71 + à) * é(M1), 


for M — ( s 9 When ó is a polynomial of degree € —k, 
so is é|M. A collection of polynomials (py|M € T} 
satisfying (35) - thus, necessarily of degree < —k - forms 
a (weight —k) cocycle on T. Given a fixed polynomial p 
of degree < —k it generates the cocycle {p.y| M eT) by 
means of pu = P|M —- p. We call a cocycle of this special 
form a coboundary and define the Eichler cohomology 
group H. 1, (I) as the quotient vector space of weight —k 

cocycles modulo weight —k coboundaries. z i 
The identity (34) suggests a direct relationship be- 
tween H!,(I) and automorphic forms of weight 2 — k 
on T, which we can establish as follows. Let G be such a 
: F a (-k + 1)-fold anti-derivative of G. Then 
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by (34) F satisfies (33), with pa/(t) a polynomial of 
degree < —k for each M € T. This produces a mapping 
into H!,(I), if we attach to G the cohomology class in 
HY,(V) of the cocycle (pu|M € I). Indeed, Eichler's 
classic paper [3], which initiated the study of H!,(I), 
identifies a distinguished subspace of H!,(T) with a di- 
rect sum of two spaces of automorphic forms of weight 
2—-konl: 

Eichler Cohomology Theorem. For k € Z,k < 0, 
HOLD) is isomorphic to the direct sum C*(I,2 — k)e 
C*(T,2 —k), provided I is an H-group [17, p. 266]. 

Remarks 1. C*(I,2 — k) is the (finite-dimensional) 
space of entire automorphic forms on T of weight 2 —k, 
those forms for which at each parabolic cusp of T 
the exponential expansion has no terms with negative 
exponents. C?(T,2 — k) is the subspace of cusp forms in 

C*(I,2—k), those entire forms such that each expansion 
contains only terms with positive exponents. 

2. For simplicity I have stated only a restricted form 
of the version of Eichler’s theorem given in [6]. However, 
this form of the theorem exhibits the essence of the full 
result. Other versions include Eichler’s original result [3] 
and [34, 4, 16, 18, 15). 

The proof of the Eichler theorem given in [6] depends 
strongly upon Theorem 2, extended to general H-groups 
I. This generalization applies directly to establish a 

strong connection between the cocycle {pm } arising from 

F, and the cocycle {p},} arising from F_, (the result of 

replacing v by —v in the Fourier series definition of F,): 


(36) Pyy(t) = Pa (T). 


(See [10, (4.8)].) Then, for a linear mapping suitably 
defined from automorphic forms of weight 2 — k into 
H!,(I), the relation (36) yields a proof that the mapping 
is one-to-one [6, pp. 570-571]. (This mapping necessarily 
keeps C+ and C? disjoint, even though C? c C*.) The 
proof that the range of this mapping consists of the entire 
space H!, (I) requires Petersson’s generalized Riemann- 
Roch Theorem [27, Theorem 9]. 

The Eichler cohomology theorem may be regarded as 
stating that every polynomial cocycle arises as the system 
of period polynomials of some Eichler integral, and 
that this Eichler integral is uniquely determined by the 
cohomology class of the given cocycle. Like the Riemann- 
Roch theorem (more properly, Petersson's generalization 
of it), the Eichler cohomology theorem establishes a 
profound connection - only hinted at by (34) - between 
automorphic forms of weight 2 — k(k e Z,k < 0) and 
those of weight k. It shows that each entire automorphic 
form of weight 2 — k gives rise to an “obstruction” to the 
existence of forms of weight k, and that each cusp form 
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IV. Concluding Remark 
Although appearing eighteen years WM ; 
work did not find its motivation in Rad > Eid, wail 
proach to J(t). This is clear both from tig | 
evidence (Eichler’s article itself) and from a enf gda 
the necessary link is established not in Rai Us| qe 
work, but in the extensions of it to eR mache 1] 
[8, 10, 11], published between 1960 and to peer 
one can consider Eichler cohomology an 9 Qm (8) 


Rademacher’s work on J(T) is an instance ae t| dimen 
an example illustrating the familiar, yet sta (1960) 
that developments which seem unrelated at fist fer Ji 
out with time to be aspects of the same mathe ES fci 
phenomenon. mati 2 


I have not described all of the applications nov} p r 
the literature of Rademacher’s method. These inclu Antr. 
(i) the use of the method to construct Poincaré sri rans 
of weight 2 (in which case convergence problems arg} [ll 
in the definition (16)) (21, 35]; (ii) application to ti Sof nor 
construction of automorphic forms of real (not ne ¢ 18-42. 
sarily integral) nonpositive weights [22]. In [21] Lem [I2 
restricted his attention to Poincaré series of weigh! teary, 
on I(1), while Smart [35] carried out a generalizatit} (13 
to certain subgroups of finite index in T(1). The wil kind g 
of Niebur [22], while significant principally for its &| (1962) 


tension of Rademacher’s method to nonintegral weight [4 
provdies new insights even for negative integral wi he sec 
when the weight is an integer the results of [22] do | mer. 
reduce to those of [10], but strengthen them instead. a 3 
According to Paul Bateman, Rademacher tried WE) Chom 
out success to extend his method of [31] to” d 
weights, in particular to the function 1/n(t); ve f 
weight —1/2. We may therefore safely assume d 
he have known of it, Rademacher would have ood 
interested in Niebur's work. In the spring” iiyot 
portunib ^, 

i atio" 

Ü 


onink| 30e. 8( 


negative integral weights. As we 
university campus in Madison, 
the subject and he siezed upon ! cte 
But, within moments, somethin£ distrat 

later regret, we never returned to the SU 
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The National Science Foundation 


Budget Request for Fiscal Year 199] 


This article is the 18th in an annual series of reports 
outlining the President's request to Congress for the 
NSF budget. Last year's report appeared in the April 
1989 issue of Notices, page 359. 


Its that time of the year again when the Executive 
Branch presents its budgetary wish list to Congress. 
Included is the budget request for the National Science 
Foundation (NSF) for fiscal year 1991, which begins in 
October, 1990. Well-respected for funding solid research, 
the NSF holds a unique place among science agencies. 


But in the last few years, that special position has meant 
that the NSF has been asked to take responsibility for an 
increasing number of tasks with only modest budgetary 
increases. Mathematics and science education, academic 
research, developing stronger ties between universities 
and industry, academic facilities modernization—can a 


relatively small government agency do all this? 


Congress and the Administration both enthusiasti- 
cally support the NSF but seem to be at odds over 
its role. The typical pattern of recent years has the 
President requesting double-digit increases for the Foun- 
dation, with healthy hikes for research. Then Congress, 
under severe strain to reduce the deficit, shaves per- 
centages off the increase and asserts its own priorities 
by shifting funds to NSF's education directorate. And 
in FY 1990, over the opposition of the NSF and the 
Administration, Congress instructed the Foundation to 


fund modernization of academic research facilities. 


The FY 1990 Budget 
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Formulation of the NSF budget request begins with nego- 
tiations between the NSF and the Office of Management 
and Budget, which tries to translate the Administration's 
priorities into budget numbers for the departments and 


es of the federal government. The resulting budget 


request is sent to both houses of Congress, each of which 
reworks the budget to its liking. The NSF budget is 
en by the House and Sepate Committees for Net or coillstsfaser may. not agree with analogous 


ain. Guru 
evelopment, 
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Administration, Housing and Urban 


and Independent Agencies. This committee assignne: 
makes for some particularly difficult choices, fg i 


NSF must compete for increases with such progam;;| # 


Veterans Medical Care and Assisted Housing. 


Little of the requested increase for FY 1990 actul; 


materialized. Across-the-board reductions sawed oi; 
couple of favorite perches from which NSF advocas 
have crowed about doubling the NSF budget. For oy 
thing, no new awards in the much-publicized Science a: 
Technology Centers (STC) program will be made in fl 
1990, though the NSF intends to use FY 1991 mo 
to fund some new centers out of the current batchi 
proposals. The reductions also meant a scaling batt’ 


the increases intended to offset inflation on contin ¥ 
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NSF’s FY 1990 budget was about 14%, with rig 
15.5% increase for the Division of Mathema ol 
ences (DMS). The House and Senate compria 
12% increase, but Gramm-Rudman-Hollings T 
reductions, as well as an across-the-board TR d 
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hike for the Mathematical and Physical S0 
directorate, the larger organizational ics p wo 
the DMS. Other MPS divisions fared : 10b inte 
example, the Physics Division receive 3 
substantial loss after inflation." spend gum. 

Congress also instructed the NSF wo pro ram A 
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NSF protests that the program ise 
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Table I. National Science Foundation 


[ 1987 1988 1989 
y Actual Change Actual Change Actual 
z h 
— ecences Researc 
coe ed 6.5% $628 34% $660 
Su esearch support (Note A) 1990.3 3.2% — 14947 6.8% 15325 
10 ration, Foreign Currency 99.6 ? 
P rogram Note B) ee uu hom un 
vam Development and 

a enagerent (“Overhead”) (Note C) 77.8 8.6% 845 8.0% 91.3 
si Science and Technology Centers = -= = x. 25.0 
ini V IUe ener en cara aa FFF 
Mus $1627.6 5.8%  $1722.6 9.5%  $1885.9 
E nias % of (1) and (2) Tom d M 
3.68% 3.70% 3.50% 


snme] gt) as % of (6 
ile A. Scienti 
„| centers. 


(Millions of Dollars) 
1990 1991 

Change Plan Change Request 
4.7% $69.1 6.7% $73.7 
9.9% 1684.3 12.5% 1895.2 
19.4% 204.3 22.9% 251.0 
8.4% 99.0 12.1% 111.0 
8.0% 27.0 93.0% 52.1 
10.5% $2083.6 14.4%  $2383.0 
3.94% 3.74% 

3.32% 3.09% 


ific research facilities (excluding mathematics), including national and special research programs and certain national research 


ams Hole B. The programs provide support in every field, including mathematics. The foreign currency program was eliminated in FY 1989. 


Administrative expenses of operating the Foundation. These funds are not considered to directly support research. Also included is the 


Hole C. 
actuali | ast of the Office of the Inspector General. 
MER 
Voc f 
me Table Il. Directorate of Mathematical and Physical Sciences 
noe d — (Millions of Dollars) 
inf Bison 1987 Actual 1988 Actual 1989 Actual 1990 Plan 1991 Request 
mo inm Sciences $59.9 (12.9%) $63.8 (13.5%) $66.0 (13.1%) $69.1 (12.4%) $73.7 (11.9%) 
"m Here isnences 85.1 (18.396) 85.8 (18.296) 89.2 (17.796) 917 (16.5%) 100.7 (16.295) 
backs T. 117.0 (25.2%) 117.9 (25.0%) 192.3 (24.395) 123.8 (22.2%) 130.2 (21.0%) 
| ee 93.8 (20.2% 94.0 (19.9% 96.8 (19.2%) 98.0 (17.6%) 103.4 (16.6% 
tinus "derials Research 

BE See and T Ke 108.9 (23.4% 110.6 (23.4%) 115.1 (22.9%) 116.9 (21.0%) 123.5 (19.9%) 

r En "ER echnology Centers = = = = 14.0 (2.895) 14.5 (2.696) 27.0 (4.395) 

“esearch Equipment (See Note) = = = = 0.5 (0.0%) 43.0 (7.7%) 63.0 (10.1%) 
for til als a == S 
fore $464.7 $472.0 $503.8 $557.0 $621.5 
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getary heading includes a number of large-scale instrumentation project 
PPropriation of $75 million was made last year to reconstruct the Green Ban 


s, such as a gravitational wave observatory. A special 
k telescope, which collapsed in 1988. Half of the $75 


" "aS Carri 
eb med over to FY 1990 from thr FY 1989 budget and is therefore excluded from these figures. 


Table III. Compilation of the NSF Budget, 1986-1991 


1986 1987 1988 

Actual Actual Actual 
$51.9 $5929 $63.8 
57.8 58.3 59.7 
1283.8 1390.3 1434.7 
1281.2 1352.4 1342.2 
85.7 99.6 139.6 
85.5 97.0 130.6 
71.8 77.8 84.5 
71.7 75.7 79.1 
1493.2 1627.6 1722.6 


1989 1990 
Actual Plan 
$66.0 $69.1 
58.8 
1532.5 1684.3 
1365.9 
171.1 204.3 
152.5 
91.3 99.0 
81.4 
25.0 27.0 
22.3 
1885.9 
1680.9 
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Millions of Dollars 


1991 Increase Increase 

Request 1986-1989 1986-1991 

$73.7 27.2% 42.0% 
13.5% 

1895.2 19.4% 47.6% 
6.6% 

251.0 99.7% 192.9% 
78.4% 

111.0 27.2% 54.6% 
13.5% 

52.1 = - 
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R&D Increases 

In the federal government research and development 
picture as a whole, the NSF is small-fry: its projected 
budget of $2.38 billion is only about 3.5% of the 
amount requested for R&D overall. “Big science" projects 
feature prominently in the federal R&D budget, and 
some rival the NSF budget in size. For example, the 
Administration has requested increases for the Strategic 
Defense Initiative ($4.66 billion, up 2296) and the space 
station ($2.63 billion, up 3690). The basic research 
category of the federal budget is to rise by 896, compared 
to a requested 1296 increase for NSF's research activities. 
Among the Foundation's major areas of increase for 
FY 1991 is the Computer and Information Science and 
Engineering directorate, set to rise by $23.6 million 
(13.8%). Most of the increase will go toward the NSF 
Supercomputing Centers and networking activities, both 
of which support research in all areas of science, math- 
ematics, and engineering. The Geosciences directorate 
will receive an increase of 18.196, mostly as part of the 

government-wide global change initiative. 

The FY 1991 budget for the DMS is set to increase 
by 6.7% to $73.7 million, a significant scaling-back from 
the request for FY 1990, when the NSF asked for 
$76.1 million for mathematics. The lower request level 
is probably in response to tough budgetary times for the 
government as a whole. Indeed, other NSF divisions saw 
a similar belt-tightening in the FY 1991 request levels. 

A portion of the increase requested for the DMS 
for 1991 will support a number of Foundation-wide 
activities, such as the new Faculty Awards for Women 
program, designed to provide multi-year support for 
outstanding senior women scientists. The Special Projects 
Office in the DMS will handle curriculum development in 
undergraduate mathematics, extending reform projects 
to courses other than calculus. The DMS will continue 
efforts to expand interactions between mathematics and 
other fields of science, especially biology, and expects to 
continue the “regional geometry institutes.” The DMS 
also plans to set aside about $1 million, distributed 
among the different disciplinary programs, to provide 
grants to young investigators. 


Science and Technology Centers 
The STC program got off the ground in late 1988, when 
the Foundation funded eleven centers. Mathematics re- 
search is supported on a number of these grants (see 
Notices, February 1989, page 154). The STCs are de- 
signed to incorporate research, education, and technology 
transfer to address scientific and engineering problems 
requiring an interdisciplinary approach. Some in the 
scientific community have expressed apprehension that 
the centers may eventually drain funds for individual 


researchers. 
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round of STCs, to be funded dudes forie, n 
Foundation's decision to delay funding; 1995 9 " of 
as a result of the double blow of a sie 199). § 

Merea ^ 


requested, followed by the across-the. Ted. 
reductions. Realistically, though, the m Deng, 
much delayed. The interdisciplinary Pase voi] 
site visits originally set the award date in NU 3 
and it’s been pushed forward to Octob Ugust (c 
beginning of FY 1991. ST 1990. i ng 
Ann Boyle, a program director for Aj 
Number Theory and DMS coordinator fo; the 6; 
program, says she’s received inquiries from si 3 
concerned about the future of the program. Dee 
over whether Director Bloch, a strong DER 
the STC program, will be reappointed in Augus k 
increased worries over the fate of the program, Hone aes 
Boyle says the NSF would lose a lot of credibil i I 
after all the effort put into the current batch of ppd 
it made no new STC awards. In addition, because tif iion 
is the second STC competition, she notes, there ws | 
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top proposing institutions are current 
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Educational Activities 
For FY 1991, the NSF itself has come on i 
proposed increase of 2396 for Science e 
Education, a perennial favorite for Cont ‘a 
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Mathematical Sciences 

US! i conmary of Request 

lover The FY 1991 Request for the Mathematical Sciences 
biiy ‘I sactivity is $73.72 million, an increase of $4.6 million, 
mae percent, over the FY 1990 Current Plan of $69.12 
use ts 


million. 
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TODO 
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giel am Element Actual Plan Request 
Macsi = 
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; SU Overview 
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“ith pines oft &range health of the discipline. All 
ji. A Ooth 2 arpest ; e mathematical sciences, from those 
ye Teas of intrinsic focus to those that reach out 
Mon an Sree are supported to encourage 
/ Puig e 9f the Ide a healthy balance among them. 
if UN Sciences . OUndation's program in the math- 
if Xe yg laborat; the support of standard research 
| alt ang nts a ac Tesearch efforts, inclusion of grad- 
here 0 Se researchers, and develop- 
"Propria re ational techniques are encour- 


deet Reanestifoci994; and eGangotri 


Much of the current excitement in mathematics stems 
from the interactions between various subdisciplines and 
between mathematics and other areas of science and 
engineering: 

* The Geometry Supercomputer Project based at the 
University of Minnesota involves researchers from 
across the country and Europe. Its Minimal Surface 
Team has developed a *Surface Evolver" program that 
models geometrically the evolution of surfaces driven 
by various forces such as surface tension, crystalline 
surface energy, gravity and pressure. The program 
will be an aid in developing and testing conjectures 
about surfaces. It is available to the public and will 
run on several different machines. 


e How closely may equal-sized spheres be packed in 
space? This problem, and its analogues in more than 
three dimensions, is very important in communica- 
tions theory where the packing solutions are used to 
determine efficient error-correcting codes. Recently 
Dr. Noam Elkies of Harvard University used seem- 
ingly unrelated concepts from number theory to find 
sphere packings, in higher dimensions, that are denser 
than any previously known. 

The above examples reflect the impact of mathe- 
matics research on fields as diverse as materials science 
and information technology. They are typical of recent 
developments throughout mathematics and exhibit two 
related phenomena: 

e Many of the most fundamental advances are being 
made by people with deep understanding of a wide 
range of mathematical and scientific topics. 


Application and theoretical development are operat- 

ing in mutually enriching ways, with the computer's 

extension of the reach and power of mathematics a 
driving factor. em 

These observations have profound implications for 
the training of graduate students and for the continuing 
development of established researchers. 

The Mathematical Sciences Subactivity also supports, 
through its Office of Special Projects, various efforts 
that cut across the mathematical sciences, including: 
research institutes and centers; postdoctoral research 
fellowships; research conferences, workshops and special 
years; shared scientific computing research equipment; 
and undergraduate programs managed in collaboration 
with the Science and Engineering Education Activity. 

During the last few years, support for the mathe- 
matical sciences has emphasized improving the pool of 
talent entering the field. Significant gains have been made 
through added support for graduate students, postdoc- 
toral researchers and undergraduate faculty and students. 
Support for undergraduate curriculum development in 
calculus was initiated in FY 1988 in cooperation with 


Science and Engineering Education. 
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The chart below illustrates the crucial role played by 
NSF in the federal support of academic research in the 
mathematical sciences. In all areas of the mathemati- 
cal sciences, Foundation-supported research involves a 
broader range of basic research topics than the more 
project-oriented research sponsored by the mission agen- 
cies. 

NSF coordinates its support of research in the mathe- 
matical sciences with its counterpart federal agencies 
through the Interagency Committee for Extramural 
Mathematics Programs (ICEMAP). This group meets 
regularly to share information on policies of support and 
ito discuss areas of emphasis and of unusual scientific 
opportunity. 


Federal Academic Mathematics Funding 


FY 1989 Total = $133.26 Million 
Federal Agency 
NSF/MATH 
NSF/OTHER 
AIR FORCE 
ARMY 
DARPA 
NAVY 
ENERGY 
NSA 

OTHER 
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Changes Between FY 1990 Request 
and FY 1990 Current Plan 


(Millions of Dollars) 


FY 1990 

FY 1990 Current Change 
Program Element Request Plan Percent 
Classical Analysis $6.47 $5.97 —1.196 
Modern Analysis 6.46 5.96 —7.7 
Geometric Analysis 7.16 6.31 —11.9 
Topology & Foundations 7.87 7.24 —8.0 
Algebra & Number Theory 11.15 10.12 —9.2 
Applied Mathematics 9.21 8.30 E919 
Statistics & Probability 8.21 7.44 —9.4 
Computational Mathematics 5.85 4.91 —16.1 
Special Projects 13.67 12.87 —5.9 
Total, Subactivity $76.05 $69.12 —9.196 


The FY 1990 Current Plan is $69.12 million, a 
decrease of $6.93 million (9.1 percent) from the FY 
1990 Budget Request due to Congressionally mandated 
reductions. This represents an increase of $3.10 million 
(4.7 percent) over the FY 1989 level. 

Within the FY 1990 allocation, priority will be given 
to modern geometric mathematics and to undergrad- 
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Applied Mathematics 8.30 8.70 
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Computational Mathematics 4.91 5.22 ü 
Special Projects 12.87 1477 o 
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— —4 
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$4.6 million (6.7 percent) above the FY 1990 Cur 
Plan. The main elements of this increase are expat} 
participation of women and minorities, enhanced 
dergraduate programs, and strengthened suppof? 
standard research projects with emphasis on gati 
students and equipment. ; | 
Within Special Projects, the increase is directed 104 
following priorities: : 
° Unde radal course and curriculum deed mm 
Efforts will continue in calculus and expand E. on 
to other introductory courses such as m ae 
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graduate education and betwee? we mn meni 
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repared by the staff of the Division of Com- 
Cae Research in the directorate of Computer 
P and Engineering at the NSF and was sub- 
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m Request 
s » mm for the Computer and Computa- 
Ex fhe 


|. Research (CCR) Subactivity is $24.28 million, an 
a of $2.30 million or 10.5 percent over the FY 
i ig) Current Plan of $21.98 million. 


u (Millions of Dollars) 


th FY 1990 
x3 FY 1989 Current FY 1991 
fogram Element Actual Plan Request 
_| fonputer & Computation Theory $6.42 $6.42 $6.89 
] \meric & Symbolic Computation 2.83 3.33 3.99 
| tuer Systems Architecture 3.10 3.10 3.21 
| vare Systems 6.08 5.87 6.13 
j| vare Engineering 2.74 3.26 4.06 
V I Subactivity $21.17 $21.98 $24.28 
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) dud eae alion research discovers the laws 
4 p Puting coe Solvang procedures and develops 
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oa algorithms for solving problems, meth- 
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Problem software systems for solving large 
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"is S muon is a basic theme for much of 
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P ie = Software systems is of current na- 
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"i Pinga ts im distributed tools and programming 
| ots e Ienta Collaborative software development. 
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application. Researchers at Harvard, Carnegie-Mellon 
and the University of California at Berkeley have in- 
vented a method to create software that checks itself 
against bugs, worms, and viruses. Their techniques will 


allow software designers to certify that their programs 
will be secure or correct. 


Both academic and industrial computer and com- 
putation research are supported by several agencies of 
the Federal government. However, with the exception of 
NSF, most Federal programs support mission-directed re- 
search. As with industry, most of these Federal programs 
concentrate their support at a few academic institutions. 

NSF provides support in all areas of computer and 
computation research to a broad range of academic 
research institutions. This strengthens the Nation's long- 
term scientific and technology potential by directly in- 
volving teaching faculty, graduate and undergraduate stu- 
dent assistants in research, and by providing incentives 
for university-industry interaction. About 50 percent of 
academic research in software and 75 percent of research 
in computing theory is funded by this Subactivity. Close 
collaboration is maintained with other federal agencies 
through the Office of Science and Technology Policy, 
formal interagency agreements and informal interaction 
of program officers. 


Changes Between FY 1990 
Request and FY 1990 Current Plan 


(Millions of Dollars) 
FY 1990 


FY 1990 Current Change 

Program Element Request Plan Percent 
Computer & Computation Theory $6.71 $6.42 —4.396 

Numeric & Symbolic Computation 2.95 3.33 12.9 

Computer Systems Architecture 3.60 3.10 —13.9 

Software Systems 6.87 5.87 —14.6 

Software Engineering 3.54 3.26 —8.2 
$23.67 $21.98 —7.296 


Total, Subactivity 


The FY 1990 Current Plan is $21.98 million, a de- 
crease of $1.70 million (7.2 percent) from the FY 
1990 Request of $23.67 million, due to Congressionally- 
mandated reductions. The effects of these reductions are: 
(1) fewer awards than planned in 2 p 

mphasis on new computer archi 
pera software research for high perfor- 
mance computing, and (3) reduction in scope of new 
efforts in software engineering. The Numeric and Sym- 
bolic Computation increase of $0.38 million results from 
the transfer of research on automatic theorem proving 
from Software Systems to facilitate coordination between 


closely related research topics. 
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RAW 


FY 1991 Budget Request 
(Millions of Dollars) 


FY 1990 

Current FY 1991 Change 
Program Element Plan Request Percent 
Computer & Computation Theory $6.42 $6.89 7.3% 
Numeric & Symbolic Computation 3.33 3.99 19.8 
Computer Systems Architecture 3.10 3.21 3:5 
Software Systems 5.87 6.13 4.4 
Software Engineering 3.26 4.06 24.6 
Total, Subactivity $21.98 $24.28 10.5% 


The FY 1991 Request increases emphasis on funda- 
mental software research throughout all program ele- 
ments of the Subactivity. It focuses previous efforts in 
parallel and distributed systems and scientific comput- 
ing on the problems of high performance computing by 
increasing support in the Numeric and Symbolic Com- 
puting program element by $0.66 million. It adds support 
for basic research on methods of software creation by 
increasing the Software Engineering program element by 
$0.80 million. 

In both public and private sectors, unreliable and 
inefficient software continues to be a major source of risk 
to life, property and money. Expansion of fundamental 
software research will provide methods for increasing 
software reliability and performance, for testing and 
validating critical software systems to reduce the risk 
of failure, and for improving computer, network, and 
information security and integrity. The potential payoff 
from this research is exemplified by recent results which 
indicate that certain kinds of computer programs can 
be made practically immune to defects. Using a method 
of constructing software called “k-testability,” Richard 
Lipton of Princeton University has demonstrated that 
the probability of software failure can be reduced greatly 
by slowing slightly the speed or performance of the 
software. Such tradeoffs may be desirable for high risk 
computer applications. 

Finally, new research will be started in software for use 
of application-specific computing systems, jointly with 
the Microelectronics Information Processing Systems 
Subactivity. 


The following text was prepared by the staff of the directorate of 
Science and Engineering Education at the NSF and was submitted 


to Congress as part of the Administration's Budget Request for the 
Fiscal Year 1991. 


Information, Robotics, and 
Intelligent Systems 
Summary of Request 
The FY 1991 Request for the Information, Robotics, and 
Intelligent Systems (IRIS) Subactivity is $22.88 million, 
an increase of $2.90 million, or 14.5 percent, over the 
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Program Element 


Knowledge and Database Systems 
Robotics and Machine Intelligence 
Interactive Systems 
Information Technology 

and Organizations 


Total, Subactivity 


Scientific Overview 
This Subactivity supports research to improve h 
understanding and design of information system, i T 
enhance our ability to work and live in complet e Ju 
vironments. Research in this Subactivity focus c smific 
how to provide the best computational structures x s 
physical devices to facilitate the use of informatin ensor- 
Research to improve understanding of economic ands. jrolum 
cietal consequences of advanced network technolorisi| ombir 
organizations and other distributed work environmét} gating 
is also supported. ad ac 
Databases have become central elements of si mad 
and economic functioning, and key factors in scit md de 
research. Similarly, as ways were discovered to autore compu 
the transformation of knowledge about process © 
physical work, robots and other automated mat 
have proliferated. Both phenomena have obvious f 
fects on industrial development and growth, and m 
consequences for national economic competitiv, TER 
Past technology improvements provide s 
of the potential usefulness of electronic 1 E 
processing in the future. Continued progress sos 
improvements in both theories an Noii 
nipulating and using information as We". i un 
power of new computing machinery. "eg gif eR 
exist to improve the utilization of autor mp 
and shared knowledge bases, and to €XP i 
intelligent agents in performing complet" "T 
Progress requires fundamental res® posl 
neering experimentation on Tep / 
machines, and automating com 
ing and understanding, inference, is "Em 
and problem solving. Equal attention ad com? ere 


Sgnific 


Ttg 
EC 


prove the interaction between people ts di ty 
by understanding the cognitive f e en PI m. 
information processing, and by impr mult neg vi 
interaction, such as graphic display nacht j 1 
and high-level mechanisms for eT PB 
Fundamental research is also D€* joatio gf 
lated to advanced scientific com giated M 
applications, such as computer - e work ut 
tions, digital journals, collaborat «d dit INS 


a primary source of Federal sup- 


ivity 1 j ; 3 
gris sib M disciplinary research in computing, 
afo pasic ! and the behavioral and social sciences 

P orsi A theory and experimental applications 


W technology. It provides about 
informa i [i total Federal support for these ar- 
] federal agencies, particularly Department of 
«other SD provide the balance, concentrating on 
prense (D ed and mission-oriented applications. 
qm e laboratories play an important role as 
sic university research, but they tend to 
rm goals leading to marketable products 
n fundamental knowledge improvement. 
bitious national and international efforts 
ms tel ig these areas are under way in Japan and in Europe. 
lael although research in this field 1s relatively new, 
uses ¢| galficant progress has been made. Of particular impor- 
resa axe are advances in the areas of computer vision, and 
main \eqsor-based robotic systems. For example, a project at 
aide folumbia University has created a robot hand which 
lopesi combines tactile and visual sensors, providing and inte- 
année} gating information needed for handling soft materials 
| ad accomplishing complex tasks. The experimental sys- 
f S em advances the state of the art for automating complex 
scien} and delicate tasks such as final product assembly and 


uton“ | computer assisted surgery. 
ses i£ 


aer than O 
t bie} Gonificant am 


nach 
ios € Changes Between FY 1990 Request 
d m and FY 1990 Current Plan 
ns 
j’ Millions of Dollars 
dca FY 1990 
fet am Element FY 1990 Current Change 
for Pj Moviedge a Request Plan Percent 
ny Mts m Means e Systems $8.21 $7.75 —5.8% 
“oh Derant telli as 
yon nie Systems ae elligence 6.77 6.24 7.8 
g“ a ion Technolo 3.39 2.66 —21.5 
f a "ganization 
ial Subactivity 3.27 3.33 1.8 
s $21.64 $19.98 -7.7% 
“EY 1999 


, D $1.67 Current Plan is $19.98 million, a de- 
f ` million (7.7 percent) from the FY 
j 21.64 million, due to Congressionally- 
Ai OVE ns. This represents a $0.84 million 
f Ts 9. Priorities have been maintained 
j tie 


» Int Program. In line with protecting 
€Tactive Systems is level funded. 
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FY 1991 Budget Request 


— (Millions of Dollars) 


FY 1990 

Current FY 1991 Change 
Program Element Plan Request Percent 
Knowledge and Database Systems $7.75 $9.12 17.796 
Robotics and Machine Intelligence 6.24 6.55 4.9 
Interactive Systems 2.66 3.05 14.6 
Information Technology 

and Organizations 3.33 4.16 25.0 

Total, Subactivity $19.98 $22.88 14.5% 


The FY 1991 Request will maintain base support in 
all program elements to take advantage of computing 
technologies such as new sensors, parallel computers and 
high bandwidth communication networks. These tech- 
nologies, unavailable just a few years ago, are rapidly 
changing the way information from the physical envi- 
ronment is collected, stored, and used as knowledge for 
personal and organizational activities. 

Most of the increment ($2.60 million) will be allocated 
to enhance research in two priority areas located primar- 
ily in two program elements: Knowledge and Database 
Systems, and Information Technology and Organiza- 
tions. 

Both of these activities will support work at the 
intersection of computer science, artificial intelligence, 
and a variety of scientific and engineering disciplines. 
Multi-disciplinary teams will be supported to encourage 
cross-fertilization and to facilitate knowledge transfer 
between academic and industrial research communities. 
Scientific Databases ($1.75 million): This increment 
in the Knowledge and Database Systems and Inter- 
active Systems programs is to initiate research. to 
advance the database technology essential for im- 
proving productivity and enabling new forms of data 
analysis and knowledge processing In scientific and 
engineering fields. The goal is to develop new method- 
ologies and enterprises that will be sustained by user 

disciplines. Application areas in the biological and 

geological sciences will be targeted so that research 
results will be useful to initiatives involving global 
nge and the human genome. 

e eio Technology ($0.85 million): The goal 
of this research, to be funded primarily within the 
Information Technology and Organizations program, 
is to improve methods of using information tech- 
nologies to improve coordination, communication 
and resource management of human collaborative 
activity. Results of this research will contribute to 
new knowledge and improved tools for humans to 
function more efficiently in the distributed workplace. 
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The following text was prepared by the staff of the Division of Ad- 
vanced Scientific Computing in the directorate of Computer and 
Information Science and Engineering at the NSF and was submit- 
ted to Congress as part of the Administration's Budget Request for 
the Fiscal Year 1991. 


Advanced Scientific Computing 
Summary of Request 
The FY 1991 Request for the Advanced Scientific Com- 
puting (ASC) subactivity is $62.58 million, a decrease of 
$0.25 million, or 0.4 percent, from the FY 1990 Current 
Plan of $62.83 million. 


(Millions of Dollars) 


FY 1990 
FY 1989 Current FY 1991 
Program Element Actual Plan Request 
| Centers $53.79 $60.21 $59.59 
i New Technologies 1.79 2.62 2.99 
! Total, Subactivity $55.58 $62.83 $62.58 


Scientific Overview 
5 The Advanced Scientific Computing Subactivity provides 
the science and engineering basic research community 
access to advanced computational facilities through sup- 
port of four nationally accessible Supercomputer Re- 
search Centers: 
e The San Diego Supercomputer Center at the Univer- 
sity of California at San Diego; 
e The National Center for Supercomputing Applica- 
tions at the University of Illinois; 

The Pittsburgh Supercomputing Center; and 

The Cornell National Supercomputer Facility at Cor- 

nell University. 

The Subactivity also supports basic research on meth- 
ods and technologies for high performance scientific 
computing. 

The Centers serve the U.S. academic research com- 
munity, support software development to maximize pro- 
ductivity, and train new users. In addition, the Centers, 
working jointly with industry, are leaders in research 
on supercomputing systems including state-of-the-art su- 
percomputers and software, peripherals for data storage, 
retrieval and display, network connections, and special 
purpose processors. 

State-of-the-art high performance computers are es- 
sential to leadership in contemporary scientific and en- 

gineering research, as they permit researchers to explore 
otherwise unmanageable problems. Operating at speeds 
of from ten to one hundred times faster than mainframe 
computers, or up to billions of operations per second, 


supercomputers are used to anabgze datepliaWdntaingtivreta teanari Codentionetatdus Defense, the Nation 


processes at levels of complexity anq detail 
V that j 
Nf, 


our most advanced notions of reality, 
The range and diversity of research addr | 
from modelling the surfaces of viruses essed i V 
the dynamics of thunderstorms; fae E simy 
culations to reveal new features of nae t «| gi 
building models of international economic a ma i 
result, the centers serve scientists and engine a 
the Foundation activities. Each year, more " tong 
university faculty, postdoctoral, graduate an e Mj 
uate students, and industrial researchers from met J 
nation use the Centers. These researchers on 
types of institutions and from every field. e gam! 
The NSF Supercomputing program provides cm 
searcher William Krakauer of the College of Wile Ted 
and Mary ready access to the advanced high pi 163, Sul 
mance computing technology required for his teagl — 
on tungsten. In physical processes such as catalysis aj] The | 
corrosion, the surface of a material are where al i; 990, $ 
action takes place. Using the Cornell National Syd. 1 
computer Facility and proceeding from equations re (enters 
senting atomic interactions, Dr. Krakauer has simula} othe p 
the behavior of a small number (30) of tungsten atom fenter. 
in an attempt to predict surface properties at a vini FY 198 
of temperatures. Faster supercomputers in the fus ters. 
will allow the simulation of larger numbers of atoms fë t mair 
more realistic sample sizes. | E 
To meet the growing demand for access and si vf 8 
the computing systems at the Centers were upgradel om 
1989. Major equipment was added for data sonra 
scientific visualization, and new supercomputes ; 
acquired. These upgrades resulted in a doub e 
processing capacity, and a very substantial pus 
ment on the capability available to the ^? : 
community. arcon d 
In addition to providing access to T ws in ous 
the Centers provide a broad array of critici ae i s & 
specialized graphics and visualization S8? «gm 


1 SS 
: : : i IV is 
tions software libraries and consulting iom aci Th 
workshops, and related activities. RT stu enis" n 
range from special programs for high-sCY- ay ` na 
-ched discipli? Weny 
undergraduates, through establishe ad m 
programs at the postdoctoral level. - d 
The Centers also receive SUDPO new V5 
affiliates, and work with them Pe LM Ay 
high performance computing for Ho ership p "i 
For example, ALCOA Laboratories ie result à 
Pittsburgh Supercomputing Ce quick | ‘by 
ability to test a new can desig? ner than git j "M 
cost of about $2,000 per test, rat al proton rg v| ‘he 
test required for traditional phys! ordi e 
q : : a are (Opel 
NSF activities in this are AS of OU at 
the more mission-oriented acti t0 


) ment 7. Qn 
agencies, most notably the Depa" ocean 


and the National Aeronautics 
n. This cooperation encourages 
lications, software operations 
e, and optimizes facility uti- 


„istration, 
A A ministratlo 


s Between FY 1990 Request 


e 
chang d FY 1990 Current Plan 


an 
(Millions of Dollars) 


FY 1990 
FY 1990 Current Change 
Request Plan Percent 
$69.03 $60.21 —12.8% 
2.66 2.62 —1.7 
$71.69 $62.83 —12.4% 


estare Bre P 
is Tie Subactivity is funded at $62.83 million in FY 


ali 90, $8.86 million (12.4 percent) below the Request 
Supe: evel. The reduction is taken in the Supercomputer 
s repe|(enters program element and reflects the lower costs due 
aula! the phasing out of support for the John von Neumann 
ato (enter. This nets out to a $6.42 million real increase over 
vanei|FY 1989, for systems upgrades at the four remaining 
fug enters. The New Technologies research program element 
om fi) maintained near the FY 1990 Request level, which 
{am increase of $0.83 million, or 46.4 percent, over 
bo NY 1989, in order to bolster software research for high 
ae Mimance computing applications. 
vd 
T FY 1991 Budget Request 


mp ns ae 
resi i 


- (Millions of Dollars) 


FY 1990 


ji| Technologies $60.21 $5959 —1.0% 
2.62 2.99 14.3 


qo SStbactivity 
ct $62.83 $6258  —0.4% 


|, tte Re 
d e nati mal n Ports existing upgrade programs at the 
j "ih ances E at the cooperative agreement levels, 
af r lh Der orm Tch activities in technologies support- 
Po ance computing. Although the decrease 
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ny dr p, re educational activities will be extended 
; | SU, tional S hal constituency. A wider spectrum of 
s nce and engineering research activities 
Tough the New Technologies program 


= 
Z 
= 
E: 


j 


Digitized SF Budget RESTAR hai and eGangotri 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


element, with special attention to topics where the 


research domains of computer science and disciplinary 
computing intersect. 
Ns will support incorporation of new 
io eM REO into operations at the na- 
em . Research related to mapping promising 
applications onto these new systems, and increasing sup- 
port for parallel computing on conventional production 
supercomputer systems will be accelerated. 

Overall system performance and research productivity 
can be significantly increased by using more efficient 
software and algorithms. Along with expansion of appli- 
cation libraries, upgrading dataset management systems, 
and improvement of visualization and graphics capabil- 
ities, the Subactivity will expand its support of research 
on new computational algorithms and software develop- 
ment. 

Research will be supported to develop automated tools 
for improvement of user software and to provide users 
with a more robust, friendly computing environment. 
The interface to systems is central in this regard. Software 
is required to enable researchers to move seamlessly from 
personal workstations, through local computing systems, 
to the national centers, accessing applications software 
and tools in each environment. Implementation of a 
standard operating environment in all centers systems is 
central to this goal. 

In order to enhance the scientific environment of the 
centers, additional support will be offered for research 
associate programs, visitors programs, research workshop 
series, summer research institutes and extended programs 
for select disciplinary topics. : 

Cooperative efforts between the national centers in 
such areas as development of on-line tools and doc- 
umentation, management of large databases, scientific 
d software development will be initiated. 
Emphasis will be placed on development of generic tools 
for use at the national centers with distribution to state 
and local supercomputer centers. ; 

The centers have developed extensive education and 
training programs, resources, and expertise and have 
put into place mechanisms for propagating these efforts. 
Education and training programs will span the entire user 
base, with special emphasis on introducing the methods 
and experience of scientific computing to undergraduate 
students. The centers will continue to integrate use of the 
supercomputer systems into undergraduate curricula of 
many disciplines at both local and non-local institutions. 
Opportunities for training scientists and students at 
institutions lacking formal affiliation with the centers 
will be made available, along with special programs for 


researchers at minority institutions. 
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The following text was prepared by the staff of the Division of Net- 
working and Communications Research and Infrastructure in the 
directorate of Computer and Information Science and Engineering 
at the NSF and was submitted to Congress as part of the Adminis- 
tration's Budget Request for the Fiscal Year 1991. 


Networking and Communications Research and 
Infrastructure 

Summary of Request 

The FY 1991 Request for the Networking and Communi- 
cations Research and Infrastructure (NCRI) Subactivity 
is $31.29 million, an increase of $9.10 million, or 41.0 
percent, over the FY 1990 Current Plan of $22.19 
million. 


(Millions of Dollars) 


FY 1990 

FY 1989 Current FY 1991 
Program Element Actual Plan Request 
NSFNET $13.59 $15.96 $22.04 
Networking and 
Communications Research 4.02 6.23 9.25 
Total, Subactivity $17.61 $22.19 $31.29 
VAR o SE eae 


Scientific Overview 

The Networking and Communications Research and In- 
frastructure Subactivity supports the development and 
operation of the NSFNET computer network for re- 
search and education, and fundamental scientific and 
engineering research on communications theory and data 
networks. The research and network service functions are 
integrated, creating the mechanism for fast translation of 
research into practice and driving research toward new 
problems based on experience. 

This provides a vehicle for testing research results 
and a natural opportunity for university/industry collab- 
oration. In addition to stimulating academic research in 
a highly leveraged way, this approach affords the use of 
new technology developed and deployed by the telecom- 
munications industry, such as high bandwidth fiber optic 
communications lines, at low marginal cost. 

NSENET, a network of computer networks, or “inter- 
net”, was created in 1986 to provide access to the NSF 
Supercomputer Centers for the nation’s computational 
science community. It has grown into a transcontinental 
backbone network interconnecting more than a dozen 
autonomous regional networks, which in turn connect 
nearly 300 academic, industrial and governmental re- 
search institutions. Through this network, researchers 
can link to each other for research collaboration, and 

to unique resources such as advanced supercomputers, 


radio telescope arrays and biotéchhol6gsickerabiaségrukul Kangri ColletabnSbadtizity 


Collaborative development of Natio 
tional networking with other federa] ud T 
effective interaction accross the Nation ES (CN sett 
backbone is the centerpiece of the interne he N X a 
connected Federal agency networks, regio o ; 
networks, and local wide area network, x ii| . 
form the prototype of a national research gether | 
network. and educa, 

NSF is leading the Federal interg 
tation of the national research and e 
Cooperating closely with five other ag 
nect their cross-country research netw 
backbone has been upgraded and reco 
modate substantial growth in usage. 

Although operational and pilot networks are the py. 

visible parts of the Subactivity, progress depends. 
an aggressive program of research in communicat Pogam 
sciences and engineering. Projects are supported a ^£ 
forefront of technology and application. For example s 2^ 
search performed by principal investigators Ezio Bil; [i 
and Kung Yao at the University of California, Los of 8 
geles, has resulted in new architectures to imple 
advanced signal processing algorithms used in he 
speed data communication systems. The new machi The 
are fault tolerant, and a major advance for insur $n of 
reliable, secure computer networks. pes 

Research often benefits from substantial indust m 
participation and is positioned to transfer di. 
into practice, thereby enhancing the Nation Es m 
trial strength. This is demonstrated in a joint um | a 
of NSF, DARPA and U.S. industry, who ui 
1989. It involves the creation and operation à voi nic 
“testbed” networks for advanced research ue TM 
associated with super-high speed data trans t The 
testbed uses an advanced scientific res toe ; Ait] Mice 
to stress and improve the underlying techno a ini t 
icant feature of the project is very sues rines int 
participation and cost sharing. Industry r on af], s 
the nation's major communications s ponit 
and computer vendors and their E ponit a 
They are working with several Natio rese ^ 
NSF Supercomputer Centers, and unive \ Th 
in a truly national program. tec 


gency implene : 
ducation n | 


encies to inter. 
orks, the Ngny, 
nfigured to ts 


=) 
(= 
5 


es! 
y 1990 Red Con 
Changes Between en. plan 


-a | 
rod 


ry 1990 
Request 


Program Element 
NSFNET 
Networking and 7.50 
Communications Research 


MEER Ee: 


f 
S Digitized by Ar Buse) Requetatofo£!fó9pi and eGangotri 


Current Plan is $22.19 million, a 
on (18.2 percent) from the request 
due to Congressionally-mandated 
pread over all programs with 
to regional networks of the 


| 99 ; 
Me. | he FY 9d milli 
Suh | grease 0 a million, 
Meri mi iss 
| Np pt is The decre 

Ot f duct n to assistance orks of 
iti. | riy BS marily undergraduate institutions. 


iti, | qi nd to pri ; 
Er, NET a Current Plan also represents an increase of 
lay | fie over the FY 1989 level, which will sustain 
k rite 1 ] ee 
gm. SENET activity. 
ene | ie planned RR 
Um 
Mere: 
SA FY 1991 Budget Request 
ts 
(Millions of Dollars) 

km FY 1990 
i Current FY 1991 Change 
TKS g sagem Element Plan Request Percent 
um EX $15.06 $22.04 38.1% 

working and 

B >€ vommunications Research 6.23 9.25 48.5 
THEY 1 Subactivity $2219 $31.29 41.0% 
Los Ar 
pleme: 
n hie 


iach} The FY 1991 Request continues the capacity expan- 
ini Son of the NSFNET backbone network, primarily for 

itteasing the transmission speed from 1.5 million bits 
dust FI second (TI) to 45 million bits per second (T3). 
diré ‘ditional funding will be provided to regional networks 
in “ssl their capacity expansion in cases where scientific 
ma 5 5 demonstrated. User services will be expanded 
XB = closely coordinated with those offered by other 
nt^ SUPPOrting research networks. This will initiate 
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Science and Engineering Education 
Summary of Request 
The FY 1991 Request for the Science and Engineering 
Education (SEE) Activity is $251.00 million, an increase 
of $46.73 million, or 22.9 percent, over the FY 1990 
Current Plan of $204.27 million. 


(Millions of Dollars) 
FY 1990 
= FY 1989 Current FY 1991 

Subactivity Actual Plan Request 
Teacher Preparation 

and Enhancement $63.66 | $81.00 $89.60 
Materials Development, Research, 

and Informal Science Education 43.99 48.00 61.50 
Undergraduate Science, Engineering. 

and Mathematics Education 28.00 34.00 50.00 
Research Career Development 30.98 36.90 44.90 
Studies and Program Assessment 4.50 4.37 5.00 
Total, Activity $171.13 $204.27 $251.00 


NSF Role 
The responsibility of the Science and Engineering Ed- 
ucation (SEE) Activity is to define and fund programs 
and projects that support the educational aspects of the 
Foundation's mission. SEE also plays a major role in 
developing human resources for science and engineering. 
The magnitude of the educational effort in the United 
States and the long lead times needed for new programs, 
materials, and methods require a continuing and signif- 
icant involvement in this area. Sustaining this level of 
commitment, visibility, and continuity is responsive to 
the national concern with science, mathematics, and en- 
gineering education and will draw the best, most creative 
people into the process. LÀ 

SEE fulfills this responsibility by conducting leader- 
ship activities that inform and stimulate other sectors, 
and by supporting original work and other merit-based, 
high-leverage activities that serve as prototypes and mod- 
els of excellence for the Nation. A major objective is 
to encourage appropriate cooperation among academic 
scientists, engineers, educators and the private sector for 
intellectual partnerships as well as for leveraging funds. 

The National Science Foundation is active at all levels 
of education-precollege. undergraduate, graduate, and 
postgraduate. SEE serves as the focal point for education 
at NSF. In this role SEE manages the programs for 
which it has sole budgetary responsibility, and serves 
in a coordinating and facilitating. capacity for other 
administrative units throughout the Foundation. 

The role of SEE is to help insure that: 
e a high-quality precollege education in science and 

mathematics is available to enable those who are 

interested and talented to pursue technical careers, 


especially in science and engineering, as well as to 
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provide a base for understanding by all citizens; 

those who select scientific and engineering careers 
have available the best possible professional educa- 
tion in their disciplines. While other NSF programs 
provide apprenticeship training for the next gener- 
ation of scientists and engineers through research 
support, SEE's efforts (in addition to graduate and 
postdoctoral fellowships) concentrate on the educa- 
tional structure leading to this stage; that is, On 
the teachers, students, laboratory, and classroom re- 
sources that remain important through undergraduate 
and graduate studies; 


e opportunities are available at the college level for 


interested nonspecialists to broaden their science, 
mathematics, and technical perspective and under- 
standing to familiarize them with the principles, 
practices, techniques, and limits of science; 


e informal science education programs are available to 


maintain public awareness of and interest in scientific 
and technological developments affecting their lives; 
and 

e the educational pipelines leading to careers in science, 
engineering and mathematics yield sufficient numbers 
of well-educated individuals to meet the needs of the 

U.S. technical workforce. Increasing the participation 

in such careers of minorities, women, and the disabled 

receives special attention at all educational levels. 

Several SEE programs have specific requirements 
for cost sharing and other forms of funds leveraging. 
Data for FY 1989 demonstrate that precollege teacher 
enhancement and teacher preparation projects generate 
non-NSF funds equal to one-half of NSF funds invested, 
while projects in instructional materials development and 
informal science education generate external funding 
equal to three times the amount of the NSF awards. 
At the undergraduate level, there is a 1:1 matching 
requirement for equipment purchases. 

SEE coordinates its activities closely with other rele- 
vant areas of NSF and with other agencies, e.g. NASA, 
the Department of Energy and the Department of Educa- 
tion (DoEd). Such coordination is intended to promote 
maximum use of expertise in the agencies, to minimize 
program overlap, and to optimize the use of limited 
Federal resources. Within the Foundation, the under- 
graduate instrumentation support is an example of an 
integrated management effort led by the SEE Activity 
and involving all of the Research Directorates. Exter- 
nally, NSF and DoEd have collaborated in supporting 
a number of projects, including the International Study 
of Mathematics, the International Science Study, Inter- 
national Comparison of 13-year-olds, and a study of 
state-based science and math indicators at the precollege 
level. NSF, NASA, and the Department of Energy have 


jointly co-funded the National Academ of Science's 
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The FY 1990 Current Plan is $14.27 million moreta groblen 
the FY 1990 Request of $190.00 million, and $y] "8 
million more than FY 1989, a 19.4 percent increase Te al M 
distribution of the increase, as specified by Cors ; "^ 
to the pre-college Teacher Preparation and Enhance: Sg 
Subactivity and to the Career Access Program of t a an 
Undergraduate Science, Engineering, and Mathemat E 
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Current Plan. sience 
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million more than FY 1989, a 17.8 percent Du beulty 
e undergraduate programs total $34.00 million E bo inc 
million more than FY 1989, a 21.4 percent d The 
e graduate programs total $29.9 million ($5.92 [ur 


more than FY 1989, a 24.7 percent increase). Pat g 
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a the planned doubling of the program from its 
level of 560 new fellowships in FY 1987. This number 
includes the continuation of a specially-focused “Women 
In Engineering” offering to attract more women into 
the Nation’s engineering faculty. The funding will also 
permit an expansion of the Young Scholars Program 
for talented high school and middle school students 
who may be candidates for careers in mathematics, 
engineering, and the sciences. The amount requested 
for this Subactivity in FY 1991 includes an increase 
in the fellowship stipend to $13,500 per year, and 
reflects the third step in an administrative adjustment in 
the funding schedule for the Graduate Fellowships and 
Minority Graduate Fellowships Programs. 

The Studies and Program Assessment Subactivity will 
continue its studies of national and international trends 
relevant to science education, the collection and analysis 
of data on science and engineering education issues, and 
the support of related policy studies. Efforts to assess the 
results of NSF education programming will be expanded. 


Summary by Educational Level 
The allocation to programming at the various educational 
levels of FY 1990 appropriations and the funds requested 
for FY 1991 are shown in the following table. 


(Millions of Dollars) 


FY 1990 

Current FY 1991 Change 
Education Level Plan Request Percent 
Pre-college $140.37 $165.10 17.6% 
Undergraduate 34.00 50.00 47.1 
Graduate 29.90 35.90 20.1 
Total, Activity $204.27 $251.00 22.9% 
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Mathematics Outside of 
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Solomon A. Garfunkel 
Gail S. Young 


The following article is based on a survey commissioned by 
the Exxon Education Foundation. Solomon A. Garfunkel is 
Executive Director of the Consortium for Mathematics and 
Its Applications (COMAP) in Arlington, Massachusetts. Gail 
S. Young is professor of mathematics at Columbia Teacher’s 
College. The authors wish to express their deep appreciation 
to Dr. Richard F. Link, who prepared the sampling plan, 
oversaw data analysis, and kept two mathematicians statisti- 
cally on track. 


One could view the present state of American math- 
ematics as one of brilliant success or extreme crisis. 
Mathematics research is more fruitful than ever before 
in the history of the discipline. Mathematical methods 
are making real contributions in more and more dis- 
ciplines, and many new fields are coming into being. 
Undergraduate mathematics majors who have learned 
some computer science can get jobs with starting salaries 
comparable to new mathematics Ph.D.s. New mathemat- 
ics doctorates are in great demand and, in academia, can 
get starting salaries comparable to associate professors in 
the humanities. 

On the other hand, the number of mathematics 
Ph.D.s awarded each year has dropped steadily for 
more than a decade, and more than half the new 
doctorates are going to foreign nationals. The number 
of bachelor’s degrees in mathematics, after more than 
doubling between 1960 and 1970, dropped during the 
1980s to the 1960 level. Calculus-level enrollments more 
than trebled in the fifteen years following 1960. In 
1985 calculus accounted for 39% of the mathematics 
enrollments, whereas remedial and precalculus courses 
accounted for 52% of the enrollments; advanced courses 
comprised just 9% (approximately 147,000). 

This last fact is especially curious. Consider that, 
between 1960 and 1983, engineering bachelor’s degrees 
rose from 38,000 to 72,000; biology degrees from 18,000 
to 44,000; social science degrees from 16,000 to 25,000. 
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der of enrollments were business courses. 
algebra, and statistics were common pre- 
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"o mentioned quite often. The survey found 61 
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| The sciences use a great deal of mathematics, and 


‘\wience instructors seem to be expending a great deal of 
‘ine teaching mathematics before they actually use it in 
iiir courses. Courses, such as Mathematical Methods 
(Physics or Numerical Methods in Biology, specifically 

cat qi] tain students in the mathematical applications of a 
conte} Stentific discipline. Many of these courses seem to 

ies] * required. Another interesting development is the 

athen prevalence of probability being taught in genetics classes, 
expett| “spite the fact that it is a prerequisite for almost every 
ompi| eof these courses. 

nis ont tlture and the social sciences also recorded 

fot." e with advanced mathematics. Many courses stress 

dr. s for mathematical maturity, with calculus being 

Be biiy Prerequisite. Discrete mathematics and prob- 

E. is tion : > common prerequisites in these areas. Our 
gadis the small p courses from the survey contributes 

t courses, oe the listed enrollments for social sci- 
the? Miti i8 oss example, a course entitled “Psychology 
het Wveyeq. Sent in over 50% of the departments 


, By 
j| Sent Department Responses 


i a ies, 

ap Prelj y z 
4 aA t0 the inary draft of the first sections of this 
71 ly a chai 


e s at so much mathematics is being 

gf aD op gratis, and Mathematics departments. We sent 

Sire ; is; ave received 292 replies (a response 
A tri Our ki. quite good considering the lack of 

Ba alt Ta and t er, the fact that we are clearly not in 
j NE Eu lack of follow-up. 

ot Win a of the replies are quite long and 
the co °nsiderable thought and concern. The 


m E 
OË the E does not depend on the size 


Matematis Syssidmna fcNntbematken pr gasreangotr 


of the comments are vitriolic, many appreciate some 
of the problems of mathematics departments, and some 
regard the present state as inevitable and even desirable. 
But overall the comments are critical, and very few of 
the respondents are really happy with the mathematics 
departments at their institutions. 


The comments can be classified roughly into five 
categories: 


1) The mathematics faculty does not know or appreciate 

applications. 

(This perception is held even in the case of depart- 

ments which we believe are strongly involved in applied 

mathematics.) Some typical quotations: 

e “[There is an] inability of mathematicians to come to 
grips with a difference between ‘pure’ and ‘applied’ 
mathematics. Mathematicians of the ‘pure’ strain look 
down their noses at the other strains. Thus science 
and engineering departments feel that their students 
will not be adequately serviced by math departments. 
The math departments are unconcerned because they 
view this as ‘bogus’ math which they have no interest 
in offering anyway...” 

e “Modern technical fields, with their complex appli- 
cations of math/technology to real-world problems, 
have requirements that can’t easily be met by isolated, 
largely theoretical, overly generalized presentations 
that are not (usually) presented as being useful or in- 
teresting to a practical person. The math department 
courses ‘turn off most of our kids and it’s up to us 
back in the professional departments to turn their 
enthusiasm back [on] again.” 

“Mathematics departments have become so abstractly 

oriented that their courses are not given any applied 

content... Most math Ph.D.’s never take an applied 
math course, so why should they teach it? Our engi- 
neering school tried to convince our math department 
to teach some applied courses but eventually gave up.” 


2) Mathematics faculty teach mathematics as an art with 

full abstraction, not as a tool. 

“The content of most math courses focuses on the- 

oretical development. This is not ‘pad’ per se but 

leaves most students wondering about the ‘what, 
when, where, and why’ of applications. ..seldom ad- 
dressed in traditional math courses.” 

e "Applied departments use math as a tool. An in- 
dividual topic is analogous to a hammer perhaps. 
They wish to ‘hammer’ with it. On the other hand, 
math departments often become more interested in 

cription and generalization of the ‘hammer 


its des 
itself.” 
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h to be a need, not a love. 
out of touch with the real 
like mathematical artists than 


3) Topics span too many mathematics courses. 


*There is not room...for every student to take the 
separate courses in differential equations (ordinary 
and partial) vector and tensor analysis, complex 
variables, Fourier series, probability,...all these are 
covered in our one-year course by omitting the de- 
tailed proofs and generalization...” 


e “Other reasons [for such courses] include the claim 


that the mathematics needed cannot usually be found 
in one single mathematics course. Bits and pieces of 
several courses are wound together.” 


4) The mathematics departments have not kept up with 

new applied mathematics. 

e “Mathematics departments generally do a lousy job 
with mathematics their faculty has no training for. 
Specifically, Shannon’s information theory; automata, 
transformation geometry; graph theory, particularly 
as employed in practice; algebraic coding theory; 
polynomial rings and finite fields; computer ability; 
and, one suspects, probability and statistics.” 


5) Mathematics courses do not give students the knowledge 

or the mathematical maturity for further work. 

e “An attempt by mathematicians to do ‘something 
for everyone’ in basic calculus courses rather than 
concentrating on a generic mix of basic skills and 
concepts. Engineering has further suffered by the 
loss of more preparatory subjects such as analytic 
geometry.” 

e “I cannot take it for granted that [students from 
calculus] are able to use their mathematical skills 
in problem solving. What appears to be... lacking is 
the ability to formulate a problem quantitatively and 
then to solve it using the tools they learned in their 
calculus course.” 

We are reporting these opinions as ones widely held 
in other fields, and we are not endorsing or contradicting 
them. They are, however, very widely held by our 
respondents, and therefore must be considered. 


Conclusions 

As this is to our knowledge a baseline survey, it is 
difficult to measure any trends. However, anecdotal 
evidence indicates that there have been substantive 
increases in enrollments in the courses surveyed. It is 
certainly clear from the survey that there are more 
enrollments in advanced work in mathematics outside 
of mathematics departments than within (approximately 
173,000 as compared to 147,000). It is unclear whether 
this situation is fully understood at individual schools 
(and in national assessments). 
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However, on a personal note we find both the sane s 
results and the attitudes of non-mathematics deparin: 
deeply disturbing. There is an indicated residue ofi 
feeling toward mathematics departments. Wors y 
mathematics faculty and curricula are often sema; 
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Perhaps they are correct. We have shared the rest: 
of this survey with a number of mathematicians + 
mathematics educators and seen no evidence of s 
dismay, or surprise. We are anxious to get reaction Int 
the broader mathematics community. 
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ted the institution type and geographic location 
„pich trea put gave a larger weight to the size variable. 
por qual weights ented sampling technique is indicated by 
of students attending the institution type 
gn f students covered by the sample population 

rs Of universities (1,724,957/1,241,497), pri- 
public four-year colleges 
ye ini 3741), four-year colleges 
494,580 34 51) The 425 selected institutions (approxi- 
118.685 3 m such institutions) were assigned control num- 
pately - sarind” study. Of these, 343 returned catalogs 
frame necessary to be included in the survey. 
ere used to select the non-mathematics courses 
v» appeared to contain significant mathematical content. 
stich ee description was reviewed to determine whether it 
Mtis the scope of our survey. Specifically, we were seeking 
s which required and used mathematics at, or above, the 
wel of calculus. It should be noted that statistics departments 
ser explicitly excluded from the survey, along with any course 
ms-listed with the mathematics department. 

Asurvey questionnaire was designed to address the follow- 
ing issues: 

* Course frequency 

* Course enrollment 
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° Amount of mathematical content 

* Course function (development or the application of 

mathematics or both) 

* Course prerequisites 

* Course text 

° Accuracy of the catalog description. 

While much of the survey questionnaire contained strictly 
objective information, such as course enrollment and frequency, 
the mathematical content of each course had to be determined 
by analyzing the prerequisites and the department chair’s im- 
pression of the extent of mathematical content. In some rare 
instances the coding required some degree of subjectivity; in 
these cases we used the catalog and a telephone survey follow- 
up to increase the likelihood of accurate results. 

In order to organize the data more coherently, departments 
were categorized into seven fields: agriculture, business, educa- 
tion, engineering, humanities, science, and social science. This 
categorization addresses the difficulty of comparing departments 
with different names as well as the problem of accounting for 
schools without certain departments. 

From the results of the survey, it was estimated that there 
are 173,237 enrollments in courses that teach advanced math- 
ematics outside of mathematics departments. The 95% confi- 
dence interval for the true number of enrollments is 173,237 + 
28,530. 


TABLES 
Distribution of enrollments by school size, school type, and region. 
SIZE 
LARGE MEDIUM SMALL TOTALS 
FIELD (410,000) (3-10,000) (-3,000) 
SORICULTURE 858 0 0 858 
jS E ESS 32419 15,908 341 48.668 
j ENGINEERING 70,142 10,696 3.016 83.854 
a 30,292 7.885 1.577 39.754 
SOCIAL SCIENCE ' 59 44 0 103 
TOURS 133,770 34,533 4,935 173.237 
TYPE =e 
i i rivate 
Public Public Private 
Universities Colleges Universities Cures ee 
5 6 66 
14 x 2 os 9711 11,741 48.668 
27.620 35271 13.651 1306 83,854 
12.670 16.601 3.821 6,662 39.754 
= E 103 0 103 
55 3b 64.865 27.353 25.109 173.237 
REGION et E 
WE 
H MIDWEST 
EAST SUE T bs T 
66 1322 10.564 Es Ex 
ees 30.967 16.300 es Res 
5 671 14,005 : 
10,569 9, = n 
37.940 173231 
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In response to a recommendation of the Science Policy 
Committee and action by the Council, Notices is institut- 
ing with this issue a regular feature called Forum, which 
will publish short articles on issues which are of interest 
to the mathematical community. 
Readers are invited to submit articles for possible in- 
clusion in Forum to: 
Notices Forum Editor 
American Mathematical Society 
Post Office Box 6248 
Providence, RI 02940 
Articles should be between 1000 and 2500 words long. 
We begin Forum this month with two articles concern- 
ing mathematics education and the professional mathe- 
matician by Herb Clemens and Harvey Keynes. 


Research Mathematicians and the 
Education of Children - A Proposal 
Herbert Clemens 
University of Utah 
This article is based on a 20-minute talk by the author in 
the Special Session on Mathematicians and Educational 
Reform at the AMS-MAA annual meeting in Louisville, 
January 18, 1990. Although other mathematicians may 
be interested in the program proposed in the article, the 
article itself is addressed to a very restricted audience, 
namely to those mathematicians, typically in their 30s 
and 40s, whose energies are directed primarily toward 
their own mathematical research. The article attempts 
to find a limited yet very necessary role in elementary 
and secondary educational reform for some of these 
mathematicians. In spite of the general tenor of remarks 
in the January 31 issue of the Chronicle of Higher 
Education, many mathematicians are deeply involved in 
educational reform at all levels, and there is certainly 
no intention here of diminishing in any way their 
very commendable and successful activities. But there 
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have been uninvolved, a role which might have a comm! 
secondary effect of giving some of the future lis anew 
of the mathematical community some insight fh future 
needs of school mathematics: | To 

There is much talk about the need for reform of mii \oday, 
ematics education in the U.S., and there are curren} puman 
many initiatives for change. However, most mathena that 
ical researchers have pretty much stayed out of i| ir cu 
reform efforts so far. Many pay lip service, although; *t ha 
their heart of hearts they probably believe that ther 0t cre 
not much that they as researchers can do. Maybe iE taut 
hope that their self-serving “prejudices” could acti tel 
be true, namely that the talented ones, those bom i york w 
mathematics, will survive most any educational se i But 
equally well or poorly, and that those are the ont v oe 
whom the future of the subject lies. _ 

Also, we went through this discussion on 
our lifetimes, in the early sixties, when le aus 
mathematically correct reforms, based on LED 
change and led by mathematicians, Wer? à pu tom. 
there were serious political mistakes 1 that ¢ 
many would say that things didn't get p mathet 

In any case, these days working researc pably qe], So 
cians with little time to spare are, and T [RN 
be, relatively marginal to the efforts t0 voles ath a 
training, school curricula, etc. Those De 4 Fae 
big, too absorbing, and too political, poe jtse 
damental activity is research in the sun) y 
researchers do not have the time OF ee hey ate 
selves to programs of educational elo sont 
that the mathematical community $ Q wile lle 
about education, but they are simply thems ve T Ri 
doing research in order to take d m ate S 
those not capable of making ise 7 done! ad 
stopping their research, what's t0 Pd MUN 

How can they continue their T thing g Pal y 
essary intensity, and yet do S A dilen pil Nae 
that there is a way to resolve t 
not contradictory even to those te and fus. 
responsibility is to preserve, C62. to oll 
mathematics, and to communicate ) 
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. with an eye to protecting and cultivating 
B generations that we should look for 
] role in mathematics education. 
gre ard, I'd say that there is something essential 

p this re four discipline that is perhaps best done by 
tte uture O. active in research. I feel that at least some 
+ currently and must, give a limited amount of time 
«arch e cultivate the talented young people who 

| ccessful and productive mathematicians. 
ai a role reserved to mathematicians-as a rule of 
This 18 ou have to do some good mathematics before 
Be lize what’s good and who has talent. And 
d D) mathematicians, researchers, especially those who 
kh. By future roles of leadership in the mathematical 
E Bis. must play a part, if we are going to attract 
leada| anew generation to OUT subject, and thereby insure its 
nto è| ture in our society. i 
| To most talented North American young people 
fmi Vy, mathematics is simply not beautiful enough, or 
immi; uman enough, to attract them away from other pursuits. 
thema Kthat primarily our fault? I don’t think so-it is as much 
of elur culture’s fault as it is ours as mathematicians. If 
ohif "e have failed, it is an intellectual failure; we have 
theri S created or discovered quantitative knowledge that is 
be te} Xatiful or insightful enough. And it is hard to blame 
acu} “selves for our own lack of intelligence-we can only 
mwt WX With the smarts God gave us! 
ste : But whether or not we are at fault for the current 
nes He awe I5 not the point. The future of our subject in 
Neti ca Is at stake. We cannot build that future 
elo! i asis of our ability to buy human talent from 
id VERIS Solely on those whose parents’ transplanted 
vat m ouem for one more generation. Not only 
s, ame RR wise in historical terms, it may 
i Y Impossible in the coming decades, 
S of the world move ahead of the U.S. 
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A We intelli ,ufluence, I think, is contact with our 
ig * Simp] sence and our aesthetics. And here we 
can dum not put ourselves in situations in 
op, “Han © those things with a receptive audi- 
f our subjes, Ole. Right now, the intellectual 
"uni Ot com AR Our own intellectual generosity 
tits or thos, 108 enough to attract the neces- 
on * Cüpacit Se who should come after us. If we 
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eee in sharing the beautiful mathematics that 
M many, especially in our culture, mathematics is 

re appealing when it is not an isolated, impersonal 
exercise, but rather an act of quantitative communica- 
tion which energizes giver and receiver. If many of us 
are demoralized by the character of our undergraduate 
teaching in this respect, maybe we are dealing with the 
wrong group. Maybe by then it is too late in a young 
person’s life to strike the spark. Maybe the practical con- 
cerns of adulthood, and a certain amount of unconscious 
intellectual cynicism have already set in. 

I think that the deeper quantitative contact with 
students is possible, but the natural audience for the 
deeper kind of mathematical contact Im talking about 
is much younger. Our younger children, especially the 
quantitatively talented ones, are open to mathematical 
reasoning and are excited by it. Left unaddressed, this 
interest and excitement soon yields to other compelling 
influences. It is to this elite group of children of ages 
roughly 8-12 that we should direct some energy. Now 
I'm not advocating that mathematical researchers should 
become part-time grade school teachers. God forbid! 
Most would be terrible at that! Besides, most kids are 
not made to be future mathematicians. In the matter 
of making true intellectual contact with those capable 
of becoming future mathematicians, and inspiring them, 
it's only a very small group we should be concerned with. 
My point is that that small group is not available for 
most of us at the University level, but that it is available 
to us if we seek it out. For the future of our profession 
in this country, some of us must go out there and make 
contact with it. In this matter, there is just no substitute 
for personal contact. ; 

So the primary duty of the researcher is to the 
subject of mathematics. The role of such a small and 
politically impotent group in the broader question of the 
quantitative education of society in general is necessarily 
quite small. But our influence on a future mathematical 
elite is essential. Therefore I feel that that is where 
the research group must concentrate the very limited 
energies it has for social concerns. To do that, we must 
be ruthless. We must be willing to be called elitist, and 
correctly so! Our discipline is an elitist discipline-that is 
in the nature of things, nothing we do or say will change 
that fundamental fact. So let's recognize it, accept it, and 
put our social energies where they will do the most good 
for everybody. namely by cultivating those who can and 
will preserve and advance our subject in the future. 

So let me propose a program in math ed that the 
AMS and some working research mathematicians should 

- volved in. This program comes out of my own 
aA nd those of other mathematicians who have 
p Bene with school kids in recent years. I 
T like to propose that the AMS begin a program to 
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encourage some of its members to spend a little time in 
a grade school *on their way to work." Such a program 
might, perhaps, take the following form: 

1. Each mathematician-volunteer visits a school 3 
times per week, about 1/2 hour per visit, during the 
course of one academic year, and works with groups 
of 10 or more children. The goal for the initial two- 
year period is the participation of 100 mathematicians 
throughout the U.S. 

2. Each mathematician-volunteer gets one-quarter 
course teaching reduction from his or her home Uni- 
versity. (Estimated replacement cost for lost teaching is 
$3.000-4,000, of which $2,500 would be covered by the 
Program.) 

3. AMS submits a proposal to NSF that they give a 
$350,000 grant for the first two years of the program: a) 
$50,000 for half-time administrator, b) $25,000 operat- 
ing budget, c) $25,000 equipment budget (to set up an 
“all email" correspondence system and assemble useful 

materials), d) $250,000 to pay replacement costs to par- 
ticipating Universities for a total of 100 quarter-course 
replacements. 

4. AMS asks NCTM to locate potential participating 
school districts. Universities and individual mathemati- 
cians wishing to participate go through the NCTM or 
local contacts to line up a host school. 

5. AMS asks NCTM to locate in each participating 
school a host teacher who serves as the facilitator for the 
interaction between the mathematician and the school 
kids. The host teacher also screens the mathematician 
to insure his or her suitability for participation in 
the Program, and chooses the children who should 
participate, and familiarizes the mathematician with 
NCTM guidelines for math learning and with the math 
program at the host teacher's school. 

6. To the question “What do I do when I’m sitting 
around for half an hour with a dozen fourth-graders?", 
the first quick answer is *Whatever the regular fourth 
grade teacher suggests." The mathematical conversation 
usually begins with what the kids are doing in their 
regular math class. If this collective conversation lags, or 
local resources are insufficient, an email “hotline” to a 
library with a resource person and some good materials 
should help. 

7. The short-term goal is to make early contact 
with mathematical potential; the long term goal is to 
locate and encourage future mathematicians in order to 
maintain the health of our profession. 

For many researchers, the need to do something 
is compelling, but the limitations on their time and 
energies are compelling too. The above is one suggestion 
of a way that some can involve themselves meaningfully, 
expending little more time than it takes to read the 

morning paper. For some of us who have tried it, the 
experience has been surprisingly satisfying. 


Finally, let's talk politics. If we aş 
spend a little time with some bright 
may make real intellectual contact With ids , 
But there is another reason for spending few o QW 
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being around some schoolkids every so Contar | 69 
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in Education and Still Survive amit 


in the Profession? and p 

Harvey B. Keynes sid 

University of Minnesota e 

|. The Issues pu 
Mathematics education is undergoing intensive examin Miis 


tion at all levels, and major reforms in curriculum qc. 
direction are now in the process of being implement sstem 
The need for mathematicians to be extensively imd prici 
in these endeavors has been widely recognized. Af lily 
have organized major innovative projects in [s merit 
training, networking for curricular reform, and intl oppor 
tive programs for underrepresented groups and p is the 
students. Yet for the most part, mathematicians 4%) q ma 
noring these educational opportunities, and avoidingé needs 
real level of involvement. Despite excellent eai Of ady 
funding opportunities at a time when research po n 
declining, and constant pleas for increased We. y E 
from university, government, and business E : ethic | 
demic mathematicians are clearly questioning. ple 
their participation can be part of therr | 
tivities. We need to examine and ques í 
reasons for their hesitancy and change mat 
ceptions if we hope to raise the educationa 
of the mathematics community. 

At the heart of the issue is the be 
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issues, concerns about teaching, on s that a n So 
school curriculum are really not mas MI m dt e 
sionally attractive to most university à the Ù ig "d 
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tion from chairs and senior faculty at nd uy > 
universities to be that while educatio? oui” f S 


important for faculty at schools vir ` pool 5 v Aw 
undergraduate education, the 2 ude is en hey 
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on providing undergraduate rese incre in^ / | 
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|| 8655 being interested in teaching and education. 
UY matica ^ w mathematicians with significant educa- 
yn the ae and research activities frequently feel the 
E rein viewed as less dedicated and valuable 
sina T ues with only research activities. We must 
es m s to change this attitude of our colleagues 
pel if we expect to see more mathematicians 
onsidering educational involvement. : ; 

Closely related to this view of education is the 
perception (and in most cases the reality) of the reward 
. \stem in our profession. In discussions with younger 
Mmi professors who may be more willing to consider 
cal eueational involvement, their opinion of the reward 
Mente 
involi 
LA 
ley 


wiem in mathematics is a major deterrent to their 
Wücipation. They believe that even significant and 
highly successful efforts in education will not provide 
a ay salary increases and other professional respect and 
"m portunities. Despite lip service to the contrary, this 


E 5!he reality in many departments. In a recent essay 
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Ens education, Bill Thurston states “What 
epe urgently is not so much the system 
UD ems i um training or of mentoring, as the 
QN where such Cm rewards." In a few departments 
kr these co Iviues are rewarded, chairmen need to 
tHe il nsiderations virtually secret for fear of 
: Mathemat: among the senior staff. Some highly respected 


Mo 
[^| her ps would find it unacceptable if anything 
| Ve c orem or an outside offer was to play a 
| tang Public] Increase. Various presidents, provosts and 
„| cational y lament how faculty are not involved in 
F, Mithe a iles, yet seem to be unwilling to take 

"hard ee ee wisdom and advocate changes in the 
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ANE ma most mathematicians. This does not 
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high quilt; (eee and professional rewards for 
éititieddéd B" ied ^ an significant activities become 
triviali ystem. An important aspect is not to 

"lalize a good educational project as any non-routine 
activity outside of research. The efforts required to orga- 
nize and implement a multi-year educational project can 
be enormous and the chances for no real success can be 
quite high. Education is unlike traditional mathematical 
research, and more like many experimental sciences. 
It is frequently not the conception of the project, but 
the enormous organizational and administrative efforts, 
together with sensitivity to classroom cultures in the 
context of mathematics content, that makes for success- 
ful educational programs. While these efforts may be 
intellectually less challenging than standard research, the 
emotional, physical and organizational strain are usually 
far more intense. We need to respect these levels of 
involvement, and reward those faculty that meet high 
standards similar to those of good research. 

An important aspect of providing high-quality pro- 
fessional involvement in mathematics education is to 
encourage participation when personal circumstances are 
right. Many active researchers might find a particular 
educational program appealing, and wish to be involved 
for a short period or even a few years. Because of fresh 
ideas and higher levels of enthusiasm, the involvement 
of research mathematicians is critical to both new and 
established programs. Many times, a reasonable research 
program is maintained during this initial involvement, 
and in some cases, a new professional balance between 
research and education is reached. We should encourage 
these elective shifts of emphasis. In the context of main- 
taining an appropriate research and scholarly program 
for their department, younger faculty could be encour- 
aged to have some exposure to educational activities. 
There are sufficient numbers of senior mathematicians 
who are re-examining their professional directions so 
that without really compromising tenure and promotion 
standards, significant educational activities could still 
take place. For certain senior mathematics faculty, pro- 
fessional respect for educational issues might encourage 
them to seek new and productive involvements in edu- 
cation when their research activities have peaked. With 
the current demographics of the community, this could 
provide a growing source of mathematicians to meet the 

ing needs in education. 
E organizations are best equipped to influence 
these changes? Because the heart of the problem resides 
in the attitudes of research mathematicians, our research 
societies must play a leading role. The AMS is seriously 
beginning to examine its role in education. Discussions 
ting in Louisville could set the tone for 
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position. The MAA has always maintained its own edu- 
cational agenda, and their excellent ongoing efforts would 
clearly support and supplement any changes within AMS 
and SIAM. Finally, the Mathematical Sciences Education 
Board (MSEB) and the NSF-funded Mathematicians and 
Education Reform Network (MER) can play appropriate 
advocacy roles for shifts in educational interests within 
the mathematics community. But the real change must 
take place within the rank-and-file of the mathematics 
profession, most specifically among the academic re- 
search mathematicians. This will clearly be a long-term 
project, with many dissenting voices and calls for histori- 
cal standards. Such debate is healthy, and perhaps should 
take place in our professional journals and at profes- 
sional meetings. Some courageous department heads and 
deans should take the initial steps in changing the reward 
systems at their schools, and begin the process of pro- 
fessionally integrating educational activities into the life 
of their mathematics departments. Most importantly, we 
need the research leaders in our community to actively 
support these new roles in mathematics education, and 
be willing to challenge other leaders with less tolerance. 


3. Some Final Observations 

Especially in academic environments, mathematicians 
have historically juggled two aspects of their professional 
lives - their personal esthetics and research interests on 
one side, and their educational and service components 


on the other side. The balance is alw 
in the post-Sputnik years moved heavy 
search end. We currently have a cultu 
comfortable with this role, and has 
structure to support it. But recent ch 
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the involvement of mathematicians at all | Necessity, 
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central role of mathematics in our changing ud 
mathematics and mathematicians are now linked E. 
central concerns of our society - economic competi 
ness and human resources. Future resource allocate 
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to all sciences, including mathematics, will probably t 
heavily dependent on the country’s perception of ty 


essential areas. To insure the vitality of our profesiu 
and to maintain attractive professional rewards, wea 
a community need to shift the professional balane: 
this time and re-affirm our interest in educational ati 
ties. We need to electively make this change within 
own professional culture, and truly support our pe 
and colleagues who engage in high quality and ext 
educational programs. 
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In the theory of dynamical systems, the occurrence of equilibria and periodic motion m 
persistence and stability properties, are now fairly well understood. Researchers also have some systematic n. e motio. | 
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are most familiar in the context-of the conservative dynamics of classical mechanics, but they also occur WI 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


UNFOLDINGS AND BIFURCATIONS OF QUASI-PERIODIC TOR! | 
H. W. Broer, B. Huitema, F. Takens, and B. L. J. Braaksma 
(Memoirs of the AMS, Number 421) 


s, as well as there | 
gn 


esemi 
th dissipe | 


van 
case | 


k systema! 
anu be 


tional 
surface. For air delivery add, 1st book $9. €^ ed. order from 
book $3, maximum $100. Prepayment req! Ty, Anne 
5 - ; P.O. Box 1571, 00-32! 
American Mathematical Society, e 80V 


j 
Station, Providence, RI 02901-1571, or call 0 harge with 
4AMS (321-4267) in the U. S. and Canada 


VISA or MasterCard. 


478 Shifting || 
ily towar $ wf 


fessin 

now question the wisdom of the mathemati OUT so, 

nity to continue to accept the current Leal com, 
culum, Une. | 


effectively they contribute to the improvements of | t 


S 


Need 1 | 


9 


—_ 


Are go 
{n last 


"s of 


qestio 
sudent 


p out 
sandin 
(e WO 
comput 
comput 
matics, 
Seve 
Turne 
ponent 
dar, Or 
Mle lik 


Falher t 
Y xp 
Wh; 
f bu 


ates 


acer 


‘stem 


vel glited by Jon Barwise 
Und} | 
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of el’ ded 
soc Editorial notes 
tot} sre good research tools good teaching tools? 
elit) nast month's column, Phil Miles wrote an article about the 
Ycalit ge of Derive in pre-calculus classes. He raised an important 
ably | piston: Does the use of such a program help or hinder our 
of jy, students! understanding of mathematical ideas? 
of tse let's be clear what is at issue. Few doubt that students com- 
“fout of mathematics courses need to have a basic under- 
fesil «nding of the computational tools that are available, and how 
» WA) e would use them. Nor was Miles questioning whether the 
amet tümpuler can be an aid in teaching. His worry was whether 
ati! computer algebra systems help teach the basic ideas of mathe- 
thin e| matics, 
ir pët Several years ago I overheard some students, looking at a 
excite tumed calculus midterm, complaining about the rules of ex- 
Mientiation. They thought the rules very unnatural. In partic- 
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Welle said “Mathematicians are really perverse to set up a 
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NG ) What Me His friend agreed. 
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AU the view of this conversation is not the error it 


Mas, Would th mathematics that the conversation demon- 
werbate t e € use of a computer algebra system alleviate or 
j Mem an Pipe) No doubt the answer depends on the 
il iim is that tis incorporated into the teaching. Miles ob- 
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Computers in research 
This column is still anxious to get articles reporting on the use 
of computers in mathematical research, as well as articles on the 
mathematics of computation. Submissions should be of about 
3-5 pages in length, and informal in nature. Send them to: 

Jon Barwise 

CSLI 

Ventura Hall 

Stanford, CA 94305 

email: barwise@csli.stanford.edu 

After July 1, send it to me at my new affiliation: 

Jon Barwise 

Department of Mathematics 

Indiana University 

Bloomington, IN 47405 

email: barwise@iuvax.cs.indiana.edu 


This month’s column 
In addition to the article by Devlin, this month’s column con- 


tains short reviews of several pieces of mathematical software: 
FFTLIB by PC Scientific. Phaser, and three programs for the 
NeXT: Groups, Rubik Algebra and Orbit. 


EET 
The Right Stuff 


Keith Devlin* 
ee 


The right stuff: small or large? 
now almost an axiom that the use of computers 
in college-level teaching is A GOOD THING. After all, the 
students we produce will go out into a world dominated 
by their use. But what about the use of computers in col- 
lege mathematics teaching? There too it seems a sensible 
move. Like the pocket calculator of yesterday and the 
slide-rule before that, the arrival of the readily available 
electronic computer has changed for ever the manner in 


It is 


x ith Devlin is Carter Professor of Mathematics and Chair- 
an P^ ANE LC Department at Colby College, Waterville, 
Maine 04901. His email address is devlin@colby. UUCP. 
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which large parts of mathematics are developed and used 
in the world (setting aside research uses in university 
mathematics departments). The mathematics we teach, 
and the way we teach it, should certainly reflect those 
changes. 

But what makes a piece of mathematics software 
suitable for classroom use at the college level? It depends, 
I believe, on the nature of the course and on the level. 
Features that would make a particular package an ideal 
tool to use in an upper-level class might make it quite 
inappropriate for use with freshmen. 

In particular, a recent in-house workshop in computer 
use in mathematics teaching at my own college (Colby 
College in Maine), led to the conclusion that all-purpose 
computer algebra systems (Maple, Mathematica, Cal- 
culus T/L) have obvious uses for teaching upper-level 

courses to mathematics majors, but several major draw- 
backs as far as freshman-level instruction is concerned, 
especially for classes made up of students whose interest 
in mathematics is either peripheral or utilitarian. For 
lower-level courses, small, special-purpose packages seem 
to be far more useful. 

I should add that the above is my own conclusion, 
and likewise the views expressed in the remainder of this 
article are my own. They do not constitute a consensus 
view, carefully distilled from the reactions of each faculty 
member at Colby. It is not, however, a completely ‘blind’ 
response. First of all, everything I say is in the light 
of what I learned and observed over the three days 
of our workshop. Secondly, my own research work in 
mathematics over recent years has involved my looking 
very closely at issues of artificial intelligence, software 
design, cognitive science, and linguistics. And for the 
past seven years I have frequently reviewed software in 
connection with a regular mathematics and computing 
column I write for The Manchester Guardian. 

One thing that should be made clear at the outset is 
that Colby is particularly well-equipped with computers. 
Besides the three central Vax *mainframe' facilities and a 
small number of Sun workstations, the campus 1s awash 
with Macintoshes. At the moment, roughly one-in-three 
students purchase their own Mac at a discount from 
the campus bookstore, and the goal is for all students to 
have their own computer. Plans exist for every dormitory 
eventually to be wired into the campus Ethernet. The 
standard equipment currently being provided for faculty 
in the mathematics department is a 5$Mg/80Mg MacllIcx 
with a color monitor. Outside my office is a student 
computer laboratory containing 17 similar machines. 

There are three Laserwriter IINT printers, one for faculty, 
the other two in the computer laboratory. All machines, 
office and laboratory, are connected to the campus 
network and to two central Macintosh fileservers. 

Software used by almost everyone on campus in- 
cludes Microsoft Excel, Microsoft Word, and MacDraw. 


Available in the mathematics compute 

Mathematica, Maple, and various stein la OTaton : 
gether with a host of other software T" Packa s y 
and IATEX to prepare mathematical pate se vy A 
exams is becoming increasingly common IS and Sug, past 


The right hardware 
First, some comments about the hardware (F 
that should become clear, I do not rean je Us 
side-issue to this review.) this a; (008 

The Macintosh computer, and Especially the ių tie NS 
MaclIcx with a color monitor that we have in a ^ poga 
puter laboratory, is a very powerful teaching tool d mihe 
for classroom demonstration using a screen projectors ET 
have two of these for our teaching at Colby), nif m 
individual (or even better, student-pair) use, It is fx n. 
robust, easy to use, and user-friendly to the point d; E 
love affair. (I have seen this level of attachment in w ; Bu 
over half the Macintosh users I know, and I know maj /sork | 

The Mac came upon the world so rapidly that Isus 5a 
a great many people still do not realize what a tn} ompu 
huge step foward it was. Quite simply, it revolutiom| Wh 
computing. Indeed, given what preceded it, it is heb} by al 
misleading to continue to call it a computer. From) i just 
user’s point of view, it is something quite differenti ogani 
“desktop friend and assistant” is the only phrase) Th 
think of that conveys something of what it represent! ier 
think of it in terms of a powerful von Neuman? OM pua 
with a fancy graphics interface is to completely E m 
point, analogous to the early description of the E diti 
as a ‘horseless carriage.’ (Though that particular iy A 
should indicate just how pervasive can be t i E 
to fail to appreciate the scope of a truly I* a 
development. : 

So T i it that singles out the M : 
should by now be clear that I am talking ur "E 
as encountered by the ordinary use, no 
inside the case)? ave 

For one tae the fact that once ou ei^] OY th 
to use one Macintosh application, a one EP. a 
any other. Just as learning how tO 7. oil E a 
car equips you to drive any other Cab |. Qu 
adjustments. 

For another, learning how to ¥ B 
(whatever it is) is extremely €2Y- ji un me id N 
you know about mousing anv ing fo do? 
general rule is that the ‘obvious t ect mou 
invariably turns out to be the oor forgi ge” ah 
some chance it is not, the system damage 
you to try again before any serious e dis 
as your accidently erasing the E Jeast wh 

And it is fast and responsive it like 
into the realms of 5Mg IIcx S). ^ fa puick — 4 
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olby in-house workshop 
fhe Finding out about this was not too 
olby has a national reputation for investigating 
“of computers in teaching. This stems largely 
e work of Don Small, the current director of 
hove «Computer Algebra System (CAS) Workshop” 
NS presently finishing a book with John Hosack 
idet of CAS's in calculus teaching (to appear with 
\(Graw-Hill later this year). In addition to Don's work, 
ao of the faculty, Dale Skrien and Bruce Frech, have 
iloped their own teaching software for the Macintosh. 
‘ind prior to my arrival at Colby last year, I was in the 
amputer-rich environment of Stanford.) 
Butas is so often the case, practically all of this 
urk has been done on an individual basis. At no stage 
wsa decision made that the department should “go for 
omputers.” It just happened, quite naturally. 
When I arrived as chairman at Colby, I was excited 
yall the activity going on around me, but unsure as 
1 just what was being done. So I asked Don Small to 
organze a small workshop for ourselves this last January. 
EA format was: three days; hands on experience 
mu with classroom instruction and discussion; 
P nor together on two nights followed by a 
adition es what had been done during the day. In 
dapes uve à all becoming familiar with the two large 
ach f in some Colby calculus courses, I wanted 
i ‘Cully member who mad l f a certain 
Vt of software in the; e regular use of a 
St. The worksh eir classes to demonstrate it to the 
“Mists o ten Op was small and intimate. Our faculty 
lave twenty or People. (A typical CAS workshop will 
Us j SO participants.) 
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TO quite th th format and size, our workshop was 
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j WE Ne Same as a typical NSF CAS workshop. 
the 


i put and expected outcome were not. 

ure, CAS workshops attract those who 
ery much want to become, involved 
S in their teaching. The participants 
anged from the strongly committed 


Need computer users to the skeptical 


toy Use of CAS? 


tpi, eXperie 


ir noy: 
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ul teg 8 Or oS hardly ever use a computer either 
un) QU US Were fa vy thing else. Apart from Don Small, 
"i Wag * p em amiliar with CAS's. 

" MS R NS Concerned me before we started 
0 | Wag cor omputer- bac’ had been observed at Colby, 
T^ i eed, es ased freshman calculus instruction 
i i wn S P highly inconsistent. Some students 
| Dia, of it, bur Such a course saying they had got 
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Mer z all. Such experiences are not uncommon, 
e can tell from talking to other colleges that 

e tried computer-based calculus instruction, but as 
department chairman at a small (1600 students), private 
highly-selective (expensive) liberal arts college, this was 
obviously a worry. Though we only graduate about 10 
or 12 mathematics majors each year, some 300 or so 
students annually pass through our freshman calculus 
teaching program. Only a small fraction (about 10%) of 
this total was put into the computer-based courses, which 
we still regard as under development. By and large these 
were amongst our better student entry. 


Computer algebra systems 

Let me start with what for me was the bad news, and 
what I think is one major factor behind the wide range of 
responses to our CAS-assisted calculus courses. Hitherto, 
these have been structured around Maple and Calculus 
T/L. Well, I do not think Maple is particularly well- 
suited to freshman-level calculus teaching. And Calculus 
T/L strikes me as a disaster. 

I hasten to repeat that these are my own opinions. 
They are offered in a constructive spirit, as part of the 
on-going development process of such systems. Maple is 
a very powerful research tool, and I can see it being a 
useful aid in higher-level mathematics courses involving 
a lot of student investigation. And it is only by developing 
and examining the use of systems such as T/L (which 
is designed as a calculus teaching tool—the mnemonic 
“T/L” stands for “Teach and Learn”) that we shall 
be able to make progress. So I wholeheartedly support 
anyone who sets out to develop any such system, and 
would applaude their efforts. These are early days of trial 
and error. 

The version of T/L we had available had so many 
faults, it is hard to know where to begin. (We had a 
pre-sale issue of Version 1.0, which Don told us is “very 
close” to the version that Brooks/ Cole will be bringing 

this year. 
Eo T/L zn on top of Maple, which means that 
one is already far removed from the power and elegance 
of the Macintosh graphical interface, and boy does this 
show. Switching from an operation in one window to 
one in another requires a clumsy two (separate) mouse 
clicks. The menu layout within each window is not at 
all easy to master. The main instruction method is the 
familiar “programmed learning” routine that did not 
work when it was presented in books and does not work 
very much better on the computer screen. The more so 
since this part of the program occupies a small, paged 
window at the top of the screen, which means that one 
is continually having to click forward and backwards 
from one page to another. The result of all this to-ing 
and fro-ing 1S that one very quickly gets lost, and with 
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the loss of location comes the loss of the logic of the 
argument, loss of the mathematics being presented, and 
soon after that plain loss of interest. It took two of 
us, both professors of mathematics with many years of 
experience behind us, and both computer literate with 
a great deal of Macintosh expertise, several increasingly 
frustrating attempts to follow a simple presentation of 
the trapezoidal rule, and even when we had obtained 
an answer, it took a lot of effort to figure out what the 
output meant. 

Figure 1 is a print-out of the screen display we 
obtained. There was no additional explanation. What 
you see is what we got. As you will (might?) see, we 
were trying to integrate sinx from 0 to z using the 
trapezoidal rule with 8 subdivisions. Neither of the 
two graphs we obtained was of the function we were 
integrating. The second derivative was evaluated and 
graphed, and we were presumably expected to use this 
to figure out the degree of error we were prepared 
to tolerate, but despite being shown this part of the 
procedure by someone familiar with the program, we 
were unable to reconstruct this step ourselves, and so 
chose an error bound ‘arbitrarily’, thereby sidestepping 
the most critical part of the entire process. 
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f(x) dx 
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1/16 Pi (4 sin(1/8 Pi) + 22 * 4 sin(3/8 Pi) * 2) = 1.974231601 


Figure 1. Calculus T/L. Use of the trapezium rule to evaluate the 
integral of sin x from 0 to z. 


Being smart, Maple (which presumably performed 
the actual calculation) realized that we were integrating 
a function that was symmetric over the range of integra- 
tion, and collapsed the trapezoidal sum. Thus the final 
expression contained only four terms instead of the ex- 
pected eight, which would doubtless confuse the beginner 
trying to master the trapezoidal rule. And after a lot of 
thought we finally decided that the mysterious hanging 
1/2 in the middle of the expression was an exponent on 
the 2 beneath it, so that the middle term was in fact 
22 (this being the same as 4/42). How did we figure 
this out? Well, because we were very familiar with the 
trapezoidal rule, familiar with the behavior of symmetric 
functions, and had enough experience with computers 
(though not computer algebra systems themselves) to 
have a pretty good idea how they would perform their 
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symbolic computations. But this packa 


supposed to explain the trapezoidal rate emen, 
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€ to 


calculus students. 
Other complaints. Well, given the 


ng program tha 


two disjointed minus signs and a &reater-tha 
~nan sj 


function arrow, the word ‘Pi’ for 
hanging 1/2 to denote a square TOOL, a 
misleadingly clumsy and just plain ugly boxed 
shown in Figure 1 for the error function, (inch 
it was left to the user to guess what n dens” 
likewise a and b, though I suppose even 
student should be able to guess this correctly.) 
Following our disastrous experience with the 
zoidal rule, my colleague and I turned to sumni 
infinite series. Figure 2 shows what we got. Again the 
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fre 
nd the king. 


were all the problems mentioned above concerning i 
small, paged instruction window at the top of the sre 


Mi 


oo symbol, and the wandering limits of summation th} U 


only make sense to one already familiar with summi: 
in the first place. Also, there was considerable variat: 
between the manner in which integration and si: 
summation were handled pedagogically, which tended! 
obscure the similarities between the two procesis b 
what appalled us most of all was the response v 
when we set the program to work on the altema 


harmonic series. 


n n 
S: n--> 2 A(i) 
i= 1 


(25) 
A: n--» 
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-.5000000000 
.8333333333 
.5833333333 
.7833333333 | i 
.6166666667 ; PEU 
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lim undefined 


n-»infinity 


S(n) = x yf l 
ti 
: alterna 

Figure 2. Calculus T/L. Summation of the 
series. 
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educational software aimed at the 
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designed to provide, and not to take 
is to waste an extremely valuable 


ood 
udent. 


i (ills 
4i à 
yp santa of 
B 
4 of th 
mf re 2 tha 


lisi. 
M 
lu. 
2 fr, 
itg 
kind; 
Tess. 
lente, 
ed, e 
Bint 


mo far worse than the mysterious “J” was the 

yt far; artial sums of our series. You will notice 
: t these form a monotone increasing 
E: For the alternating harmonic series? Are you 
gue 
Ene what has happened is that only every 

4 Pal sum has been plotted. Now you know 
i do I. We also know that the partial sums of 
mal, 


r series oscillate! But what about the poor 


jis particula : : 
e t| feshman student struggling to grasp the notoriously 
imnis| gifcult concepts of sequences, series, convergence, and 


intel al the rest? To display a graph that hides the crucial 
iml tor about the alternating harmonic series that makes 
es a converge, namely the oscillations of the partial sums 
iut a limit-point, is inexcusable. And then to cap it all, 
\aple (I presume it was Maple this time) told us that 
eseries did not converge, when the one thing the graph 
did indicate was a pretty clear case of convergence! 
Atthis point, my colleague and I gave up in confusion 
and dismay. 
But enough, surely, is enough. You get the picture. 
Um me repeat that I am not at all opposed to 
ci s to incorporate computer use into their 
a RAM the graduates we produce will be seeking 
wuld be ne m a world dominated by computers, we 
Ye let us OP if we did not do this. But for heavens 
once : ull advantage of the technology available. 
tat has so se no need to put on the market a package 
; us faults as does Calculus T/L. 
‘lust one pe Stand it, Calculus T/L is largely the work 
Nd the UN a mathematician. I applaud his effort 
ton is im that lays behind it. But please, sir, 
Gi into the hands of beginning students. - 
ational software is very valuable. It is 
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anes GRE doctor working in his living room. 
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quired. Likewise with your child's 
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ti) Mu there S97 those large, catch-all, CAS-type 
B 5 wl You ab Some really nice packages about. 
i ? aa general 1. the ones we looked at, let me tell 
W erms, I think makes them useful. 


hae What makes for good software? 
f _ Macintosh system offers such enormous potential 
dE best e NM mathematics teaching, it seems to 
bm e that we take full advantage of its various 

ures and its capabilities. Good software should stay 
close to the original Macintosh concept, making full use 
of the Macintosh system. The user should not have to 
enter lines of syntactically exact code as she does with 
Maple. Good grief, there are even those pesky semi- 
colons to worry about! (I am talking of the user of 
a freshman learning package now. For many advanced 
uses, more standard programming paradigms are both 
reasonable if not downright desirable.) The screen display 
should be as close as possible in appearance to what 
appears in mathematical textbooks. The program should 
be easy to learn, without instruction, for anyone with a 
modest familiarity with Macintosh operation. Attention 
should be paid to the presentation of material within 
the Macintosh framework. (The matrix package described 
below is a wonderful example of how to take advantage 
of Macintosh windows.) The program should be robust. 
(Students rarely do the things expected of them. Neither 
do their instructors for that matter!) The program should 
be written with th» knowledge that it is to be used by a 
human being, and that, of the human/computer pair, the 
human is the one with the intelligence and the ability to 
reason and make decisions, the computer is the one with 
the calculating and information processing speed and 
the reliability. And, most important of all, the program 
should be transparent. The student should spend her 
time thinking about the mathematics, not how to operate 
the computer. 

So what then did we see during our workshop that so 
impressed me (and all my colleagues)? 


Matrix Works 
Well. the first of these was a program written by Dale 
Skrien, a Colby faculty member. Called Matrix Works, 
this package is designed for performing matrix arith- 
metic. The entire program 1s menu driven, and highly 
visual. Rather than figuring out some fancy method for 
displaying arrays and brackets on the screen, Skrien did 
the smart (but perhaps not obvious until you see it) 
thing, and used the Macintosh windowing system for his 
matrices. Each window is a matrix. A menu command 
allows you to specify. for each window you open up, what 
size of matrix that window should represent. The name 
of the matrix appears in the window title bar. There are 
default matrix names supplied with each new window. 
You can move matrices about on the screen using the 
mouse in the usual way, SO you can position them side by 
side before you (say) add them together. thereby seeing 
at a glance if you are trying to add two incompatible 
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matrices. All the usual matrix operations are available 
on the pulldown menus. The transpose of a matrix 4 
is denoted by A | T, the inverse of A by A | —1. (A 
commercially available version ought to replace these by 
AT and A-!, of course.) The solution vector to a system 
AX = B is named sol[AX = B] . And so on. In each 
case, the user is free to rename a matrix at any stage, 
and the system makes all the necessary future naming 
changes this implies. 

Figure 3 shows a screen dump of a typical session 
with Matrix Works. (Actually, we tidied it up a bit for 
clarity. But then, this is something that is easy to do with 
such a system.) 

' & rile Edit Modify Operations y 


1.00 1.00 1.00 
1.93 -1.65 -0.75 


1.00 2.00 3.00 


ANS. 


1.25e12 1.28e12 9.72e10 
2.41e12  3.44e12  1.88e1! 
-3 24e11 -4.64e11 -2.57e10 


10.00 
-4.00 


1.20 
-8.00 


Figure 3. Matrixworks. A simple, menu-driven, window-based 
matrix arithmetic program. 


Certainly one can think of ways to improve this 
program. A menu-available routine for truncating or 
rounding output matrix entries would be useful. So too 
would be a symbolic mode. (The present version of 
the program is purely arithmetic, though it does allow 
for scientific notation.) But as it stands, it is a shining 
example of good Macintosh software. The Macintosh- 
familiar user needs only one instruction in order to 
become an expert user of this program: that each window 
represents a single matrix. The rest works just as you 
would imagine. No need for a manual or an extensive 
help facility. No need for an instructor standing at your 
shoulder all the time. 


DEGraph 
The next program that was demonstrated for us was DE- 
Graph, written by Henry Pinkham of Columbia Univer- 
sity. This is designed to provide graphical representation 
of differential equations, together with routines for their 
numerical solution. Figure 4 (See next page) shows one 
output from this program. What you see is the vector 
field (shown using small arrows) for the solutions to the 
equation 

y' = sin(xy) 
together with a family of particular solutions. The pro- 
gram also allows for the representation of time-dependent 
differential equations, such as the undamped pendulum: 


x=-siny 5 PSs 


shown in Figure 5 (See next page), 
Our introduction to this particular pa 
what good software can be like. Our in E ei 
Ctor ( 


used this program in his Sophomore level q: hi; 

equations course) asked us to open th tte ( 

the usual way, and began to explain hos TRE; 
l 


Within five minues at the most, no OE Was yy, 
was paying any attention to what he wq, : e fte 
he eventually sat down. Everyone was too MA " 
investigating various of the dozen or so mer 
sample differential equations supplied with "m 
(all well-known examples from physics). Apis 
instructor had had a similar experience when he ii 
program in class. His role rapidly changed from is 
teacher to helper and answerer of the many questionig 
the students came up with. Interest-driven, explora 


learning from the first moment. Great. 


Stella 

Finally, let me tell you about one further progam 
(We did in fact look at several others. As I sad: 
the outset, Colby faculty have been particularly adi 
in introducing computers in the classroom.) This w 
Stella, from Dartmouth College. This program shares 
the features of ease-of-use and robustness enjoyed byt 
others we saw, though the only copy we had was vit 
infested and, being write-protected, we could not cleas 
up, so we had to run it (with care and much a 
afterwards) off the floppy disk, which probably a A 
down a bit, but not enough to notice for the eamp? 
we gave it. od 
Stella is designed to help with mathemat! tl! 
elling of real-world phenomena in terms 
equations. It forces the student to adopt 2 ining 
logic-oriented approach to the problem, ee chow! 
principal input in terms of a flow ce all (vt 
Figure 6 (See page 424). This particular val pit! 
the user enters using the mouse and & 5. qx 
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(This particular system of equation 


that the system displays at the appropriate time. In this 
case, they are 


S = -aSI 
] 2 aSI — bI 
R-bI 


(where S denotes the number of susceptibles, / the 
number of infectives, and R the number of ‘removed’ or 
immunes, and where a and b are constants). 


susceptibles infectives immunes 
infection recovery 


Figure 6. Stella. Flowchart depicting the spread of an infectious 
disease. The program interprets this mouse entered diagram as a 
differential equation. 


Figure 7 shows the output graph for the particular 
values a = 0.0003 and b = 0.095, starting from initial 
values of S(0) = 999, /(0) = 1, and R(0) = 0, represent- 
ing the spread of an infection in a closed community of 
1,000 souls starting with just one infected person. This 
graph clearly shows a pattern familiar to all those on 
college campuses during the winter colds and flu season. 
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Figure 7. Stella. The output graph produced in response to the 
model shown in Figure 6. In this case, the infection reaches its peak just 
over thirty days after being introduced by a single carrier, and thereafter 
tails off, though the number of those that remain susceptible to the 
disease does not fall to zero, providing mathematical confirmation to 
the oft-observed fact that infections rarely die out altogether. 


What happened when this particular program was 
demonstrated to us using an overhead screen-projection 
(I have already mentioned that we were forced to use 
just one, disk-locked copy of this program), was that 
a fascinating discussion rapidly developed concerning 
the significance of the two constants a and b, both in 
terms of the mathematical behavior of the model and 
what these constants represented in real life. In other 
words, we immediately began to investigate the model, 
without getting bogged down in details of the calculus. 
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solvable by analytic means.) It transpired any CN 
a number of theorems associated win that ther 
model, that provide a quantitative exo this Da 
of the initial values and the two paras (ing, f^ 
of why some infections lead rapi dly NAI 
while others simply do not get off the Brod EUM 
familiar with these results, and doubtless d. "5 i 
some sophisticated mathematical analysis Bu inj, jie U 
of the program using different parameters M a| on! 
was required for me to get a good sense of Mi api 
theorems said. al tig m 
asly 
gne 
vith t 
The 


Conclusion " 

So what can we learn from all of this? Beside i a 
specific issues of design and use mentioned above, js rie’ 
this: The simpler the package the better. All-punne\y no 
programs such as Maple and Mathematica are excel (Comp 
for research and for use by more advanced, experi by Te 
and highly computer-literate students. But they prs Wesley 
the beginning student (and the beginning mathemati te H 
faculty member!) with such a huge obstacle that all bz} ould 
the most dedicated (and probably some of them as Wel} ofits y 
fall by the wayside. Rather a toolbox of small, int Th 
pendent, user-friendly, well-designed, attractive, robis} machi 
programs is what is required. j mee 

Thus, if you are designing a computer ta T k 
aid, you should avoid the temptation to add a ldo 
conceivable enhancement. Remember that your e 
is intended for use by a beginner. Your poea Eu 
be transparent (to any user already fa Vy 
Macintosh environment, or whatever). tics welt 
enough to cope with mastering the mathema regii = 
at her. If a lengthy period of instruction 1S it bI t 
how to use the program, it has faile E. mani. Devi 
Likewise if the program needs an in of cout wi | 

Though any good computer package $ gtruction Fil i 
be accompanied by (well-written!) full Bie the 21 Do 
in case something does seem tO £0 VOR doc a ta 
user does not want to bother taking ths e ,ul P ins 
of the cellophane. Like many others, my mach! 
of Macintosh manuals that came e nat pu ty 
I hardly ever open them, and some I d problem a i, MA 
(The one exception was when hae * it sho | : 
a hard-disk backup, and then, J 
manual explained what the Deum MUR 
the backup program does not run T. M" 
with Multifinder.) vay all the On 

This is exactly the same aS". eor 
I have in my home, my TV, ™Y M deyen P ug V En, 
and my CD-player, my washer a? ap 
my car. I do not want to have to 
I can start to use them. 
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T il of tional software (indeed, good software in 
| "T. S ad allow the user to use his computer like 
Tni. j gat " household item. Transparently. 
ey [ oth io me that one of the problems we face at the 
«| pst ih regards tO mathematics software is that, 
Des | net ul |y, it is being developed by people who 
Wise so surprising A who love designing and writing 
ing jig usin comp d who have had many years of 


! an 
bim computer Prog vas mathematicians and computer users. 
k k (M all that excitement, the poor end-user can so 
thy iat v forgotten. And then we are left bewildered when 
sim UR end-users do not embrace our products 
Pe enthusiasm our creations evoke in ourselves. 
ui I cannot claim to be a 10096 convert to 
spideggerian philosophy, I lived in the Bay Area long 
ides tk} ough for some of it to rub off, and I cannot see any 
ve, js ter way to end this article than by advising anyone who 
pups s not already done so to read the book Understanding 
xls {Computers and Cognition: A New Foundation for Design, 
nemi! Terry Winograd and Fernando Flores (Addison- 
prs; Wesley, 1986). The classroom computer should be like 
ima tte Heideggerian hammer described in this book. You 
t di ould be able to use it without being consciously aware 
as wl ofits presence. 
ll, inë The computer, and in particular the Macintosh and 
, 100s anes like it, has presented us with a tremendous 
adi e to elevate our mathematics teaching to a 
|" evel. But it has to be done properly, or it is best 


id e| lone at all. T ep erly, 
prog ll. Let’s make sure we get it right. 
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E I find Devlin's conclusion about the use 
without foundation and, even worse, that his 
methodology for investigating powerful, new software 
packages as teaching tools is seriously flawed. 

In spite of the fact CAS’ are far from perfect pro- 
grams, they are having a dramatic impact on calculus 
courses. Curricula are changing, new teaching methods 
ze developing, and new methods for solving prob- 
lems (which include step verification) are evolving. One 
wonders then, what was the context for Devlin's in- 
vestigations? His conclusion is that for all entry level 
students, all kinds of courses, all teaching methods, and 
all instructors, CAS should not be used. What an incred- 
ible conclusion. So quickly obtained. In fact, there are 
many interesting, 'successful' projects underway. Some 
of these will be covered in two MAA Notes Volumes 
currently being prepared. 

And now to Calculus T/L. The most bothersome 
thing about Devlin's comments is that they are based 
upon totally false ideas about what Calculus T/L is or 
how it should be used. I am an expert in such matters 
because I am its author. 

Calculus T/L began as a project to turn a command- 
line driven computer algebra system, Maple, into one 
that utilizes the graphic interface of the Macintosh. It 
implements a number of innovations including easily 
reusable results, concrete mathematical objects that stu- 
dents can “get their hands on”, facilities for developing 
pattern matching skills, and an object-oriented drawing 
program environment for assembling solutions. A goal 
was to enhance the level of communication of symbolic 
information so that some basic cognitive problems of 
students might be investigated. Again, the issues run 
deep. Many fundamental questions remain open. User 
interface design is an art that depends heavily upon trial 
and error. One of the reasons for having Calculus T/L 
published is to make its new ideas (both good and bad) 
available for serious examination by others. What's good 
will be used in future efforts by others; what's bad will be 
lost forever. I never dreamed that T/L would be ripped 
apart in print before it was even published. It's time to 
consider the basis for Devlin's comments. 

The main topics of the T/L portion of the previous 
article are the trapezoidal rule and a particular alter- 

dering these examples, Devlin 


nating series. While consi 
Ped he was using integral parts of Calculus T/L. 


ctually using parts of T/L documents which 
s aude as ge. of the kinds of activities T/L 
can be used to support. This fact is stated on a card 
that comes in the T/L product box. In fact, these ex- 
ample documents are advanced examples which assume 
a semester and a half of experience with Calculus T/L. 
There is nothing like jumping right into advanced “toing 
/, documents are easily changed. If an 


froing". T/ à : 
e CT like a document he can easily change it 
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or write his own. The problems mentioned in the article 
were ameliorated in the released version of T/L by the 
addition of a few comments. No changes to 7/L were 
necessary. In most cases instructors will want to at least 
develop supporting paper documents and worksheets. 
Pencil and paper activities normally precede computer 
activities, especially for novice users. Note that TE 
documents are similar to Mathematica Notebooks. The 
trapezoidal rule document simply contains most of the 
commands necessary to obtain information about its 
use for a particular definite integral. Students use this 
information as a basis for constructing complete solu- 
tions/discussions by adding textual comments, graphs, 
and tables. These are fundamental T/L operations en- 
countered in the first or second week. 

By the time students consider alternating series they 

will know about how to look for subsequences when 
considering the behavior of functions near points as well 
as when investigating the behavior of sequences. The 
sample documents that deal with limits of functions are 
much more detailed than the document used by Devlin 
because limits are normally considered near the beginning 
of calculus. One of these documents was recently used 
by non-major applied calculus students. No harm was 
done; no problems or complaints heard. Instead, the 
students are going back to their high schools and telling 
their teachers about T/L. Note that the instructor of 
the course uses weekly student journals as a vehicle for 
seeing how experimental activities are really received by 
students. 

Various comments made throughout the discussion of 

T/L show that Devlin has a different view of T/L than 
its author. Statements like “The main instruction method 
is the familiar ‘programmed learning’ routine... ". “But, 
this package is supposed to explain the trapezoidal 
rule...", and *loss of the mathematics be presented" 
seem to describe something other than T/L. Where did 
he get such ideas? For one thing he is proud of not 
having “the ‘manual’ at hand". Calculus T/L comes 
with a User Guide that begins by describing what 
T/L is and how it might be effectively used. Chapters 
titled Functions, Graphing, Limits, Derivatives. . . follow. 
Calculus T/L is simply a new kind of tool to be used 
by able instructors. It is not a program that claims to 
teach (and learn?). Most of the sample 7/L documents 
supplement student learning activities; they are never 
intended to be presentations to passive students. 

The main reason Devlin missed the mark is that he 
asserts that CAS and T/L are not appliances, and then 
proceeds to investigate T/L as if it were an appliance, 
and hence naturally concludes it is a disaster (as an 
appliance?). In some sense 7/L may be better than an 
appliance; it can be used to create them. 

I agree with Devlin's criticisms about poor cosmetics. 

st summer we wrote code that improves the pret- 
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typrinting of mathematical expression 
everything that Maple produces is a dig. Up 
version currently running on my dae Cult jo ^ 
of these flaws. The testing cycle js Quite Ns y fh 
changes won’t appear until an early up ee 0 ls guo 
JL; of Ci (qnte 
For students who only use T/L to com 2 : 
tives, integrals, ... and draw graphs, it i; RI dei, jn 
modest price. For instructors who are loo icd d. 
erful tool for implementing student kam me pf 
may be a real bargain. I wish it were beter a 
help it will be. Constructive criticism is welco Mej Pi 
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FFILIB by PC Scientific (4, 
Reviewed by Herb Holden compi 
Gonzaga University e 


FFTLIB is a library of FORTRAN subroutines f emin 
performing a variety of discrete Fourier transfomst| Th 
IBM PCs. The product is distributed on 5 1/4 or 31; REAL 
diskettes and consists of object code libraries of Since 
algorithms, a demonstration program, eleven ie rae 
test programs, seventeen skeleton programs 10 oe E^ 
program development, and a 340 page dd D 
reference manual. The FORTRAN compilers whi ie 
supported are: : 
e IBM Professional FORTRAN 1.30 
Lahey FORTRAN 2.22 
Microsoft FORTRAN 3.31 or 4.01 
Ryan-McFarland FORTRAN 2.42 : 
A. hard disk is strongly pe ga 
i i we 
coprocessor is desirable as eM. 
bea 


(Hercules, CGA, EGA, MCGA, oF 2 
The various transforms which may 
are: 
One Dimensional th: 
Real data sequences of arbitrary lee of arb! 
Sine transform of odd real sequences enc 
Cosine transform of even reà sequ 
length; * 
canes data sequences of arbitrary 
Special subroutines are provide E 
length a power of two, half-wave SY 
wave symmetry. 


Multi-dimensional 

Real or complex data of len 
dimension; 

Real or complex data of à 


gth a pov 


th; 
rbitrary leng S 


ta stored on disk and length a power 


Jex da s 
pr comP ch dimension. 


| 
m w wo 10 ea 
i. ux library 
y y evelope 
tmosp 
t í or A ; 
Cay. cent Siockam's 


evolved from the software package FFT- 
d by Paul Swarztrauber at the National 
heric Research. The primary algorithm 
algorithm [1] whose speed increases 
f the data sequence has many factors. 


dis aen he m sad worst case results for the forward 

ori ai of a real data sequence of length n are: 

ray;| I? 

Vli Primes 

ith ys} powers of two 

el oie n secs 
; 16 61 2.47 

| 44 127 10.77 
" 99 251 42.24 

wate gn 2.31 509 174.06 


These times were obtained on an IBM PS/2 Model 30 
‘186 (10MHz) without a coprocessor. The test program 
ws compiled with Microsoft FORTRAN 4.1 using the 
wmple time options /AL /FPc. (This is the only 
FORTRAN compiler I have used on a PC. It seems to 
. [Xan excellent compiler, however, the environment is 
tines Í| reminiscent of a punched card system.) 
fost The library subroutines only process real data of type 
i FAL which provides six decimal digits of accuracy. 
of Ft Sne higher precision real types cannot be used, the 
te ae of a coprocessor is increased speed only. Any 
uy Ust in accuracy is marginal 
Mid ys mentation is good and ample examples are 

brief, UE oe and the bibliography are rather 
his soft ode ıs not provided. 

MONEO s marketed as a joint venture between 
Wientific E and McGraw Hill Book Company. PC 
dout their Most helpful in providing information 
qui MeGrayy AE I called six different offices of the 
pics ©] to had eard ook Company and could not find anyone 

[Sloper Tea of this software. (Just what every software 
y n Sympathetic. of) Each McGraw Hill representative 

ca er oes me with the phone number 

New luck, (One Hill office to try, and wished me 
A son Lor was given the number of HBO in 


NS AC, 
ad ; TL s E for nonlinear systems; 
Mt | griRSGgy pe fitting (reviewed in Notices 3/89); 
D a Darse systems of linear equations; 
lig ELI numerical integration; 


tu S Or S 3 
Align, — "YStems of first order ordinary differen- 


Packa 
ge ; 
Ned mee for $350. Further information can 


PC Scientific, Inc. 
4710 Debra Lane 
St. Paul, MN 55126 


Their phone number is 612-830-1232. Other phone 
numbers of interest are McGraw Hill at 212-512-2000 
and HBO at 212-512-1000, 
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Three Programs for the NeXT: 
Groups, Rubik Algebra, and Orbit 


Reviewed by Suzanne M. Molnar* 


Among the first mathematics applications written for the 
NeXT computer are Groups, Rubik Algebra, and Orbit, 
written by Charles G. Fleming and Judy D. Halchin 
of Eastern Illinois University. Since these are the first 
reviews of NeXT software to appear in this column, a 
few words about the machine. which was developed with 
the higher education market in mind, are in order. 

The standard NeXT computer comes with 8 megabytes 
of memory, a 256 megabyte erasable optical drive, and 
now includes a 40 megabyte “accelerator drive” which 
serves to speed up response time from that of the orig- 
inal machine. A microphone jack and speaker are built 
in which provide CD-quality sound. Also included is a 
17-inch monochrome, flat screen monitor having a 1120 
x 832 x 2 resolution, a keyboard, and a two-button 
mouse. The computer itself is a one-foot cube which is 
attached to the adjustable display by a three-meter cord 
allowing the user to place the unit on the floor leaving 
only the small *footprint" display device on the work 
area. For this review I used a machine with 12 megabytes 
memory and an optional 330 megabyte bani disk. 

System software includes Mach/UNIX , which al- 
lows for networking and multitasking. The latter is 
reflected in multiple open windows and the ability to 
have several programs running at one time. Also in- 
cluded which is of interest to program developers are 
Interface Builder™, a programming tool part of the 


ical Sci f St. Catherine 
+ ment of Mathematical Sciences, College o i : 
St. P oe ae A special thanks to the Department of Mathematics and 
e one Science, Macalester College. St. Paul. MN for the use of one 
of their NeXT computers. 
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NextStep?9 object-oriented environment, and the pro- 
gramming languages Objective®-C (in which these pro- 
grams were written) and Allegro C L® Common Lisp. 
Among the bundled applications are Mathematica™, 
GNU TEX, WriteNow™, a word-processor, electronic 
mail with voice, and Digital Library, including Webster's 
Ninth New Collegiate Dictionary® and, for those who 
may need it, The Oxford University Press® Edition of 
William Shakespeare: The Complete Works! At a higher 
education price of $6,495 for the standard configuration 
of hardware and software outlined above, the NeXT 
computer is competitive with similarly configured UNIX 
systems and the Macintosh IICX. To serve the needs of 
the network user the computer is also available without 
the optical disk drive for a cost saving [1]. 

Groups. This program can help students learn about 
all of the finite groups of orders up to 20. After making 
a selection, a group table is displayed. Figure | (See next 
page) illustrates the various options available for the 
dihedral group D4 (the notation used in the program). 
Upon selecting ‘Inverses’ and ‘Orders’, respectively, ta- 
bles are displayed of the group elements, their inverses 
and orders. In a similar fashion the ‘Conjugacy Classes’ 
option displays a list of the conjugacy classes of the 
group. 

The ‘Subgroups’ option has several sub-options. The 

user may choose to list all of the subgroups or all of 
the normal subgroups of the group under consideration. 
When more subgroups exist than fit in the window, a 
slider can be used to move through them (See Figure 
1). The ‘Cosets’ and ‘Quotient Group’ options display 
lists of all subgroups and normal subgroups, respectively. 
After clicking on a subgroup, the list of cosets is displayed 
or the quotient group table is displayed. The ‘Center’ 
and ‘Commutator Subgroup’ options list elements of the 
group, shading in the center and commutator subgroup 
elements both in that table and in the group table. The 
one feature of the program which allows the user to more 
actively interact with the group is the “Test a Subest 
option. Here the user may select a subset of the group 
in order to determine if it is a subgroup. The selected 
elements are shaded in the group and cells flash where 
closure fails. 

The NeXT interface with its multiple open windows 
displaying the information about a group and the use 
of Greek symbols were welcome to this reviewer. In 
comparison to Exploring Small Groups [2], which allows 
for a more open-ended, flexible, discovery approach, this 
program is much more static. However, with appropri- 
ately designed exercises, students may find Groups a 
useful aid to help them clarify the concepts incorporated 
into the program. 

Rubik Algebra. This program has the same name and 
is by the same authors as the one previously reviewed in 


this column [3]. It has the same feature 

with the additional ease of use of the Ne Dat Prp, 
seen in Figure 2 (See next page) the Cont T inter 
the user to manipulate the cube either iss Pane "s 
entering one's own sequence of face To Dutton) 
cube’ turns the entire cube 90 degree Ons, J. | 


peate: 
of moves. ‘Redo’ redoes an undo. In ora às, 
sequence of moves one specifies the mus T to Teka 
perform the sequence. €T Of times 

The face rotations may be selected b 
buttons ‘Front’, ‘-Front’, etc., where the un 
indicates clockwise and the signed word is ¢ 
wise. The same convention is used for Entering on 
own sequence of moves, with the letters f, M 
d corresponding to David Singmaster's [4] Front, li 
Left, Right, Up, Down faces, respectively. Figure si 
the cube after the sequence -r 2u -f has been reperi 
3 times. This sequence twists three corners clocis ; 
as seen in the Cycle Decomposition window, which lis 
corner cycles and edge cycles. 

The program has its own library of sequat 
moves; it is an easy task to add your own favorite m 
sequences to the library. Help is available for using t 
‘Control Panel’, ‘Cycle Decomposition’, and "Libr: 
Sequences’ options. Figure 2 shows the Help vint 
for the Control Panel displayed. For someone DUM 
program to ‘play with the cube’ this is a nice remit 
to have readily available. What is also extremely is 
is that you can press ‘Unscramble’ if you ge K " 
hopelessly out of order - unlike the real thing VIP 
no easy way out for those who are not expe 

As with the IBM-compatible version 55 
suited for “individual investigation for with D 
exploring concepts in group theory. Together of a0” 
Singmaster’s book [4, 5] one can ail she 
theory from Rubik’s Algebra. The NeX ome d , 
the cube in white and five shades of geo opt 
can be difficult to distinguish. I performe cube ios) 
on a real cube to convince myself that P. er the sea 
in this review has all six colors show? E o the pt 
of moves. This is the only drawbaC™ not aif 
which is due to the fact that Ne^ ^. 
provide for color, which is to be i to € b 

Orbits. This program allows the praine? 
with the nonlinear dynamica py Iur 
ating the function f(x) = Ax(1 of : 
the orbit =x, fils), dle bec 7 o 
interval [0, 1]. The system Em (ice 
finite difference equation n+! T 
initial value is selected the behavior 
determined. The program initia y owa” i 
as seen in Figure 3 (See pag? : x 
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Clockwise rotations are denoted by 
f front face b back face 
r ríght face 1 left face 


may be imbedded in the sequence 
-3d eu b2-r2d means "rotate the down face 270 degree? 


e. 
Counterclockvise, rotate the up face 90 dee ner 
Totats the back face 90 degrees clockviss. i9 

face 180 degrees counterclockwise. and then rotate the sown 
face 180 degrees clockwise. 
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‘Graph the Asymptotic Orbit’ option which displays 
1000 terms of the orbit beginning with the 1001st term. 
One may change parameter 4, the initial value for x, 
and the number of iterations either by using the sliders 
or entering specific values. Using the latter method to 
make successive changes to parameter A, then selecting 
the *Graph the Entire Orbit button and getting the 
same graphs, I finally realized that although the numbers 
change visually, the new values are not active. One must 
press Return to register the change, which is indicated 
by movement of the slider. At long last I do not press 
Return at the end of each line of text - old habits of 
using the Return key had to be re-learned. 

Figure 4 (See next page) shows the same orbit as 
Figure 3 with the same initial value only using the ‘Graph 
the Entire Orbit’ button for the first 100 iterations. Figure 
4 also shows other options available from the main menu, 
namely the ‘Parameter Bounds’ option for changing the 
bounds on A, and the ‘Composition’ option which shows 
a graph of the function f(x) composed with itself a 
specified number of times. None of the graphs has the 
axes labeled, which would be useful. 

As the figures in this review indicate, the program 
gives experimental evidence of the chaotic nature of 
the system for 4 = 4. It was easy to generate other 
interesting graphs to illustrate convergence to zero, to 
a fixed point different from zero, and to several fixed 
points, as the parameter 4 increased from 0 to 4. This 
program provides an easy way to discover the transition 
from order to chaos of the logistic map, a simple 
mathematical model for such phenomena as turbulence 
in fluids and evolution of populations. [6] 

The voice output capabilities of the NeXT are used 
to tell the user when an error is made upon entering data 
and to describe the error. This can be startling the first 
time it happens, but I personally prefer the technique 
to an obnoxious beep and no indication as to what the 
problem may be. One small irritation is that I could 
not resize the main window (Figure 3) without unusual 
things happening which included the disappearance of 
some sliders. When this happened it was best to quit the 
program and to start over. 


Conclusion. Each of these programs provide the user 
with the ability to learn a specific topic in mathematics 
with little (if any) need for external documentation. The 
only documentation provided is installation instructions. 
Each program has a ‘Help’ option in the main menu. If 
one has used a Macintosh, learning to use the NeXT for 
these programs is easy. However, the full potential for 
the NeXT and mathematics software is in the future. 
The authors have plans to develop other software using 
Mathematic 4! with a user friendly interface. Together 


m che MEAT Interface Builder™ other mathematics 


software is sure to follow. 


Developers are coming up with vario 
handling the distribution of applicatio. st 
a cost of $50 per optical disc this m | 
and inconvenient. To purchase these ae © ene 
send the authors an optical disk onto ee 
transfer the programs. Address: Halchin Ich they 
2122 Reynolds Drive, Charleston, Illinois om Fl 
is available for $20 plus $5 for shipping a 920, Ot, 
Rubik Algebra is available for the uni and; 
shipping and handling. Orbit is free with the Price y. 
Rubik Algebra. purchas y 
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Phaser 
Reviewed by Marvin S. Margolis* 


Phaser is an animator/simulator for dynam m 
that runs on IBM and compatible personal Com 
ers. The software is included in a COP. pis. Ë 
and illustrated guide to experimental dyna ot 


ee eco Td 
Equations through Computer ee MT 


1989, pp. 224. con 
According to an article in Ac ec W 
a magazine covering computer use NCR 


ticles mathematics reviewer D isi viting 
explorational [educational] tool tha 


R 
and instructive.” s it moli gt 
I also like the program ns first m s 
study of dynamical systems. he diff renti! [d 
it displayed “phase portraits” for Sii pest! 
that I found puzzling. AS 4 x ptial eit te 
the referenced literature OD ' ie fore 
dynamical systems. As I stueie gf 
fesso" 


*Marvin S. Margolis is an AN 
Millersville University. f 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitize-SypptersandoMasbemattioyai and eGangotri 


Orbits of Points Under Iteration of a Quadratic Function 


fx)- Ax (1 - x) 


Parameter A: |4 


Initiaf Value; | 0.310559 


n Saar: Graph the Asymptotic Orbit 


ube’ Pes Graph the Entire Orbit 


—— reaa I 
Orbits of Points Under fteration of a Quadratic Function 


fx)« Ax (1-x) 


Parameter A: |4 


Limits for Parameter A 


temm «| 


UpperUmt]* — 5. 


Num) 
sis set efcomposizens 50 


Figure 4 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


to understand dynamical systems better than I ever had 
in the past. Without the program I doubt I would have 
been so motivated. 


Hardware Requirements 
To run Phaser, one needs an IBM PC, XT, AT, PS/2 
or compatible, a DOS Version 2.0 or higher operating 
system, 256K-bytes of memory and an IBM CGA, 
EGA, or VGA monitor. A color display is best although 
a monochrome monitor will work. With monochrome 
some colors (such as red) may be invisible. 


How Can One Use Phaser? 

Lecturers can use Phaser to supplement beginning 
and advanced courses in differential/difference equa- 
tions. Phaser presents specific examples of differen- 
tial/difference equations ranging from the most rudi- 
mentary, appropriate for the beginning student, to the 
highly complex, suitable for the research mathematician. 
Used alone it can not substitute for the inherently difficult 
study of the theory of dynamical systems. Rather, it is a 
complementary tool for doing mathematical experiments 
and illustrating theory with specific examples. 

The author of the program and manual, Hüseyin 
Kocak, is a professor of mathematics at Brown and 
Miami Universities. In conceiving Phaser his motivation 
was to create a “... work station for experimental 
dynamics, one where students not only can get a taste 
of the current excitement in the field, but also perhaps 
discover new dynamical phenomena in an environment 
free from extensive programming efforts." 


How Phaser Works 
Because Phaser only uses menus, it requires no com- 
puter programming knowledge and is easy to use. The 
user first creates, with the help of a menu, a suitable 
window (screen) configuration. The configuration may 
display a combination of views—phase portraits, texts 
of equations, Poincaré sections, etc. 

Next, the user can specify, from another menu, var- 
jous choices in preparation for numerical computations. 
One can choose, for instance, to study preconfigured 
equations from a library of several dozen equations. One 
quickly appreciates the value of a preconfigured equation 
once one goes through the trial and error process of 
entering a new equation into the library. Then one can 
compute solutions of these equations with different ini- 
tial conditions or step sizes, while interactively changing 
parameters in the equations. 

From another menu, the user can manipulate the 
solutions graphically, for example, either rotating the 

images or taking sections of them. During simulations, 
one can save the solutions as.a (1) hardcopy image of the 
P (2) printed list, or (3) form that one can reload 
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The Manual 

The author divided the 224 page manuz: qim 
parts and two appendices. Part | e Intp fy, yr 
underlying differential and difference equ lei e 
appropriate terminology. In an overview MC and P, 
explains the numerical algorithms he e€— m 
equations. Phaser provides three algorithms thy r 
equations numerically, an Euler, an improve V an 
a fourth-order Runge-Kutta algorithm, uler ey m 

Part 2 comprises the formal user's manual and bes compl 
with a 15 “lesson” tutorial illustrating almost all pj : h 
features. A reference guide follows that contains NS aplor 
information about the entries of the three main fe nias 
and nine graphical views. Appendix A provides a qii amp 


reference guide. 

Part 3 catalogues the differential /difference equatis pet 
stored in the permanent library. The author sorts (a 
equations by dimension and difference/differential ty 
determined by solution algorithm. The order oft 
differential equations ranges from one to four dim: 
sions while the difference equations span one to ii 
dimensions. Appendix B lists all difference/ differ: 
equation names stored in the library and their be 
descriptions. 

The manual contains 108 illustrations. These redut 
sized screen dumps show the results either of be | 
Phaser operations or particular equation ie E 
found the figures especially helpful when first e © hi 


the program. The references at the end of the mf i 
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Ey as the dimension of the equation increases. 
nd beg B e second stage of the qualitative study, one 
4 a apres the possible changes in an equation's phase por- 
: nik mitas one varies the equation itself. In applications, for 
Dm aumple, many models contain changeable parameters. 
$ à qii iy changing the parameters one can investigate the “ro- 
equation 
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ystness” of the system under small perturbations. “Bi- 
"cation" theory involves studies of qualitative changes 
r nthe phase portraits of dynamical systems as one varies 
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To give the flavor of the library equations, a list of 
ume early equations in each library category follows: 
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be o Difference Equations 
. dislin2d — General two-dimensional discrete linear 
system 
e gauss — Fast computation of elliptic integrals 
- quad! - A quadratic map on the plane 


Third-Degree Difference Equations 
l. dislin3d - General three-dimensional discrete linear 
system 


2. act - A three-dimensional cubic map 


Chaos 

As one would expect given the role that computers play 
in the new science, Phaser helps illustrate many ideas 
in chaos theory. James Gleick’s best-selling book about 
chaos provides historical details about several equation 
systems in Phaser’s library.* Conversely, Phaser provides 
concrete examples of some dynamic models discussed in 
Gleick’s book. In particular, Chaos and Phaser feature 
the Lorenz, pendulum, and logistic equations. Both also 
illustrate the idea of strange attractors. 

When I first tried Phaser, I was unclear why a “phase 
portrait” constituted an important differential equation 
graph. Phaser's brief manual offered little help. Gleick 
(page 134) explained it most elegantly: 


“The strange attractor lives in phase space, one of the 
most powerful inventions of modern science. Phase 
space gives a way of turning numbers into pictures, 
abstracting every bit of essential information from 
a system of moving parts, mechanical or fluid, and 
making a flexible road map to all its possibilities.” 


Other Differential Equation Software 

Other mathematically oriented commercial software is 
capable of solving differential equations. As far as I 
know none are as thorough as Phaser nor do any attempt 
to solve difference equations. For example, Math CAD 
sells an advanced mathematics applications pack as 
ost addition to the regular program. Among 
other mathematical tools, the math pack features three 
differential equations models, solution of a (1) first- 
order differential equation, (2) second-order differential 
equation, and (3) system of differential equations. — 

Matlab’s functions for solving differential equations 
include: (1) ode23 - second/third order equations us- 
ing the Runge-Kutta solution method (2) ode45 - 
fourth/fifth order equations using the Runge-Kutta- 


method. = | 
poc sells an extra cost addition called SimGauss 
that allows one to simulate dynamic models. Since 
is not menu driven it is probably harder to use H 
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Phaser. Y do not know whether SimGauss possesses more Conclusions 
dynamic analyses capability than Phaser. I concur that Phaser is “... an effective 
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s ago, the Society recognized the need for 
yofessional attention to its program of meetings and 
wnferences, and Over the last twenty-five years it has 
imdoped an experienced staff of eight full-time and 
| mo part-time Meeting Planners. Meeting Planners are 
\ relatively new breed of professional. It was only a 
Vyar ago, for example, that the U.S. Department of 
lior approved the title of Meetings and Convention 
"IW Manager for inclusion in the National Directory of Oc- 
ational Titles and Codes. It has only been about 
“/ ive years since Metropolitan State College in Denver 
kgn offering a degree in meeting management, and 
lat colleges and universities which offer degree pro- 
salio mote management began to include a 
; ne eae oe planning courses in their curriculum. 
r) Ji e us Meeting Planners are dedicated first and 
nber f | and i meetings and conferences as fruitful 

ii possible > or the mathematicians attending them 
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Problems whi een techniques to the multitude 
Y do not EN arise each day in order to ensure that 
meetings, ere with the participants’ enjoyment of 
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j veral other organizations as well. Joint 
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each site over the telephone and by mail in order to 
determine whether or not it deserves a closer look. The 
January meetings alternate between cities east of the 
Mississippi in even-numbered years, and cities in the 
western half of the country in odd-numbered years, but 
there are a number of factors which influence the JMC's 
deliberations, other than general geographic location. 
First and foremost, the site must offer facilities adequate 
to house most of the meetings under one roof, with 
the remaining facilities within a few minutes' walking 
distance. Our meetings require an inordinately large 
amount of meeting space when compared with similar 
size meetings of other associations. A quick comparison 
of the timetable from the New Orleans meetings in 
1969 with the Phoenix meetings in 1989 reveals that the 
number of events on the program increased from 103 to 
185, or by about 80 percent. To say that today's meeting 
participants are getting more value for their registration 
dollar is no exaggeration! (The number of staff working 
the meeting, however, increased by only 20 percent, so 
it's understandable that they sometimes seem to be a 
little overwhelmed by it all!) 

After adequate facilities, the next requirement to 
be satisfied is that there are between 2,000 and 2,400 
reasonably priced sleeping rooms within easy walking 
distance of the convention center. Given these two 
nontrivial requirements, the number of cities which can 
host the Joint Mathematics Meetings on either side of 
the Mississippi is understandably small. — 

The third major requirement 15 affordability, not only 
by the participant, but by the Society and the Association 
as well. There are other factors which. are considered, of 
course, such as climate (hence a decided proclivity for 
locations in the south or far west), easy and affordable 
access by mathematicians from all parts of the country, 
and a minimum number of interesting things to see and 


S dne the staff and the JMC are convinced that a 
particular city has the potential to satisfy all three major 
criteria, a site inspection 1s done and a report and 
recommendation is submitted to the JMC at its next 


meeting. If the site and suggested dates are approved, 
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they are then submitted to the MAA Board of Governors 
and the Society’s Secretary and Associate Secretaries for 
formal approval before being listed on the Calendar of 
Meetings on the inside front cover of the Notices and in 
Focus. This can take as long as one or two years once the 
city initially comes under consideration, but generally, 
these announcements take place four to five years prior to 
the meetings. Not much is said about the meetings after 
that, until the various deadlines begin to be announced, 
such as the deadlines for organizers of special sessions, 
for abstracts for contributed papers, and for abstracts 
for special sessions. In the meantime, staff is gathering 
information from a number of sources and organizations 
for inclusion in the first announcement of the meetings, 
which is input to a TEX file to produce camera copy 
for the Notices and Focus. At the same time, work is 
being done to prepare a city map showing the location 
of the various hotels and convention center, to prepare 
the timetable for the meetings (currently produced in 
Pagemaker 3.02 software on a Macintosh IIx), and to 
prepare the preregistration/housing, applicant, employer 
and minicourse forms. The first detailed announcement 
of the meetings, including these forms, is published in 
the October Notices and Focus in the year preceding 
the meetings. This is followed by a brief update in the 
November Notices, with the scientific program appearing 
in the December issue. 

Sometime during the fall two years preceding the 
meetings, the Secretary of either the Society or the 
Association (they alternate) seeks out a local mathemati- 
cian willing to chair the Local Arrangements Committee 
(LAC) for the meeting. Usually, it is someone recom- 
mended by the Chairman at one of the major universities 
in the host city as having the attributes of a good orga- 
nizer and a reputation for getting the job done on time. 
Once the Chairman has agreed to serve, he or she is ap- 
pointed by the Presidents of AMS and MAA, and invited 
to attend the meeting of the JMC that following January 
in order to observe a January meeting in progress, and 
to learn from its Chairman what is involved. The re- 
mainder of the committee is appointed early in the year 
preceding the meetings. The Chairman is provided with 
a manual, and works closely with the staff during the year 
following on several aspects of the meetings, primarily 

the gathering of local information of various sorts, the 
recruiting of student helpers to assist in various ways 
during the meetings, and the organizing of special local 
events such as tours. Most of the local information that 
members see in the meeting announcements in Notices 
and the program at the meeting has been prepared and 
written by the Chairman and other members of the LAC. 
During the meetings, the local information section of the 
registration desk is staffed by members of the LAC and 
other volunteers from the community. — 
About one year out, another visit is made to the 


host city by staff, usually the Meetin 

the Housing and Registration Coordin iMag. 1 
the AMS Associate Secretary for (ied iy | A 
is a crucial visit for the latter since me i 
Society’s sessions and assigns Meeting 


TO f s 
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is at this time that the final rates are negoti | ™ 
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yet fairest) teams most hotel and convention E: RS 
representatives have met, always keeping the NS jep" 
in mind and representing its interests to (is s sil Í 
Usually formulas for calculation of the hotely aim n 
have been agreed upon during the initial site iun n. 
during later negotiations. If, however, the formula es a 
in an unfavorable rate at a particular hotel, then te} jelud 
property is given a chance to become more competi af the 
before it is replaced by another hotel extending bez ad r 
rates. Also at this time, the convention center aifiemo 
headquarters hotel will have designated member ¢} with 1 
their staffs to serve as their in-house coordinators forth} vriou 
meetings, and detailed discussions are held with th tem 
individuals on what will be required of these facilis) Th 
during the meetings. The Chairman of the LAC i in} Saf o 
to join in on the visit, and the role of this commi pef 
more specifically outlined and tailored to fit the particu a 
site. E E 
In September of the year preceding the meeting Wi E 
by staff begins in earnest. A checklist of over a MC FS 
items taking about 3,600 hours to complete ai et 
developed in connection with the January m. we ial 
responsibility for specific parts are assigned ome 9) tk 
staff members. What follows are synopses ^ i into j| Bei 
of this effort which may provide some igh V vg 
what it takes to produce this meeting. agement ‘teen 
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Used t|. edor. Since run as high as $25,000, this must be 
d fa) as iem A carefully done. Once the vendor has been 
s CON A-V Coordinator contacts all speakers on 

ay gerit, m to determine precisely what equipment they 
: KE in connection with their talks, and begins 
| iid Le up a list of firm requirements for transmission 
lu, te vendor(s). He is also responsible for preparing 

sel galled descriptions of the setups and layouts for the 
hrs arous rooms used for sessions during the meetings, 
hen tel gcuding a-v requirements. When he arrives at the site 
wes of the meetings, he meets with the various vendors 
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nbers¢ wth the operation of public address systems and the 
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ith the} iem on producing a successful presentation. 
fadi! The Housing and Registration Coordinator and the 
nv ‘af of the Mathematics Meetings Housing Bureau pre- 
mite} pure for processing of preregistration and housing for the 
artia E This entails initializing the computer system 
E m handles all record keeping and reports, including 
fe a cm ip computer codes for all items listed on the pre- 
We “i cusing form so that they can be efficiently 
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Winners of the roo ua M. Bede 
Just before boe e e are drawn and notified. 
the alphabetical li i ae. o: “ante Othe pee 
acie a : pow which is posted 
When the HUS nd badges and programs are mailed. 
dousing and Registration Coordinator arrives 
at the meeting site, she visits all hotels being utilized and 
reconfirms all arrangements and reservations. During the 
meeting she assists participants with any problems they 
may encounter with housing or preregistration. 
_ Over 100 committees meet during the January meet- 
ings. The staff is responsible for determining when 
committees will meet, assigning suitable rooms, checking 
for scheduling conflicts, and producing both personalized 
and master schedules for all concerned. Many of these 
committees must meet over breakfast, lunch, or dinner, 
and so catering arrangements must also be made, and ac- 
curate counts of those attending must be gathered in time 
to provide the facilities with the necessary guarantees. 
As abstracts are submitted for presentation at the 
meetings, they are acknowledged and input into a com- 
puter system which sorts this information in several 
ways and produces reports which will assist the AMS 
Associate Secretary in preparing the Society's scientific 
program for the meetings. (Abstracts for papers on the 
MAA program are handled somewhat differently, and the 
MAA Associate Secretary is responsible for its scientific 
program.) About a week after the abstract deadline, the 
abstracts and reports are mailed to the Associate Sec- 
retary, who has about four or five working days to do 
all the scheduling and room assignments, and return the 
program to Providence where this additional informa- 
tion is input in order to produce camera copy for the 
Notices and the program mailed or handed out at the 
meetings. Once the final program is known, the Book of 
Orders can be completed, packets can be prepared for 
session chairmen, and a number of other last minute 
details can be finished in a flurry of activity just before 
aves for the meetings. 
pe d exhausted and disheveled, your loyal Meeting 
Planners arrive in the meeting city, armed with carton 
slitters, Excedrin and program errata, ready for yet 
another opening day. So, when you see someone wearing 
a blue badge and a great big smile fly by you in the 
corridor of the convention center, simultaneously yelling 
into a walkie talkie at a houseman to put 50 more chairs 
in that room right now, handing out lecture notes with 
one hand and putting a bandaid on a participant’s knee 
with another, it’s not Superman or Wonder Woman, but 
the next best thing - your professional AMS Meeting 


Planner! 
H. Hope Daly 
Director of Meetings 


Washington Outlook 


This month's column is written by Hans J. Oser, who is 
a consultant to the Office of Governmental and Public 
Affairs of the Joint Policy Board for Mathematics in 
Washington, D.C. 


Five months ago the President, speaking with the gov- 

ernors of the 50 states in Charlottesville, Virginia, an- 

nounced his plan to improve the Nation's educational 
system. In his State of the Union Message in January, 
the President declared that he wanted “American stu- 
dents to be first in the world in science and mathematics 
achievement by the year 2000". During the last week 
of February, the National Governors Association met in 
Washington and endorsed six goals for education reform, 
fully recognizing that this would be a long and expensive 
process. In his speech in the East Room of the White 
House, the President congratulated the assembled gover- 
nors for ushering in *a new era of education reform", by 
endorsing his goals for improving the American schools. 

The House Committee on Science, Space, and Tech- 
nology saw its patience rewarded on 28 February, when 
the Secretary of Education, Lauro Cavazos presented his 
long-awaited education agenda for the nation. The gover- 
nors’ action provided the opportunity for the committee 
to find out from the Secretary how the administra- 
tion expected to proceed with reaching the President's 
goals. The committee also invited Erich Bloch, the NSF 
director, to state his views on the issues. 

Here are some of the highlights from Cavazos' state- 
ment: 

* Mathematics and science are key elements, and unless 
the Nation does far better in this area than it has 
been doing, the President's goals will not be achieved. 

* The Department of Education (DOEd) is ready to do 
its part to meet this challenge, and already is working 
with the National Science Foundation and the White 
House Science Adviser on a plan of action to meet it. 

* Science and mathematics must be for all students. 

* Science and mathematics literacy is essential for ev- 
eryone. A citizenry that understands and appreciates 
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science must be our goal. 
* There must be educational access for all our Citizen 
* We must improve the teaching of science and ma 
matics. IET 
* We must strengthen the support throughout the edus| ome 
tional system for high quality science and math; * Wh 
ics instruction and learning. ar 
Cavazos described his budget proposal for fiscal yz} Pi 
1991, stressing collaboration with the NSF, both w Wh 


and in the future. be 
Before questioning him, the committee also hei} ' Do 
from Erich Bloch. His main points were: lo 


* There is a serious problem at the precollege level 


* Interest in science and engineering among studens? M 
been declining. Only 15 percent of entering col n 
freshmen planned to major in the natural sciences? à 
engineering, compared to 20 percent in D | : 

* Bachelors degrees awarded in these Ro | » 
1988 declined 3 percent from the pe ty 


computer sciences alone, the decline WaS gu ran 
* At the graduate level, we are not ? "Tr DOE 
number of scientists and engineers E yn bud 
the challenges of a competitive wor 
years ahead. doctorate Wor 
* In critical disciplines, the number of 


on stl 
be much lower if it were not fot get a 
which comprise more than 50 perce 
ates in engineering and mathema - own ud tn 
Most of these facts are of couse , diso% y the 
but they provided the stage for B e ycatio® M tion 
the NSF's responsibilities in sa from MW Dey 
man resource development at 2 E ollabort d le 
through graduate. He touched UP cerns ‘oP ae 
industry and states and his Spes pr med i h 
creasing the participation of unde sg 5 
responding to the committee eotive jan f w X 
sue of cooperation within the SIC OEd Pd y 
of possible cooperation between the t¥° age ag) 
through stronger liaison between nding n sf, 1 
and more stable working 2? and pro^ "a 
joint programs with the states rov " 


at urban education, expansion 
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udent achievement in the sciences 
and increased dissemination of high 

ponsored by the NSF and expanded 

DOEd. ; a 

sit bn proceeded to describe the administration's 

oal setter and provider of leadership. To 
: the increased. awareness of the leadership 

ER Bloch said that D. Allan Bromley, the 

Adviser, will shortly create a new 

pesdent 5 on Human Resources and Education within 

rk of the Federal Coordinating Council on 
ence, Engineering and Technology (FCCSET). 

Mame obvious, when the questioning by the 

E is members began, that their strongest concern 

P the perceived lack of coordination in education 

policy within the executive branch. The Republicans 

did most of the questioning of Cavazos, which went 

gmething like this: 

‘What is the difference in the missions between DOEd 
and NSF and what have you done to coordinate your 
programs? 

‘What important issues are falling through the cracks 
between the two agencies? 

‘Does it do any good if Cavazos and Bloch are talking 
to one another, if word does not filter down in the 
two agencies? 

‘What is your awareness of the education programs in 

ne Department of Energy? 

s ae shocking that the Secretary of Education 
es admission to the newly formed FCCSET 
ath a education and human resources? 

s agreed on the fundamental differences 

S competit; and NSF programs. NSF awards all 

D de o and typically for 3 years or longer. 

tiet by VERS percent of its more than $4 billion 

districts, typi us formulas, either to states or to school 

3 pically on a year-to-year basis. The remaining 

ich dn) competitively awarded, go to the 

iy... locatio ID often use non-competitive criteria 
ams į ns. There are more than 200 separate 

DOE oes ye partment of Education. 

the yy 1S spent x nae as much control over how the 

tion Sp Where ow well it is spent, in contrast to 

r peer evaluation is part of the alloca- 


ts of St 
à M 
gn ghematics 
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E other hand, in DOEd, some of 
Som andate) formula allocations pro- 
€ pr ae effect: the least successful school 
Nsp ence. Another fundamental differ- 

and DOEd is in the approach: NSF 
Mathematics, science and engineering 
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c E s responsibility is education in general. 
3 undamental question that dominates the na- 
tonal debate over education reform is the proper role 
of the federal government. Bloch said it best, when he 
told the committee that the role of the President is to set 
goals and to create an environment that permits change. 
But reform cannot come from the top, it must be the 
concern of everybody in the educational system. 

; Congressman Ritter (R-PA) came closest to illustrat- 
ing the dilemma of how much federal intervention was 
proper, when he rejected *mandates" as an instrument 
for the Bush administration. He then proceeded to ques- 
tion Cavazos on how he planned to use the fiscal power 
of the education department to steer the states toward 
accepting alternative certification of teachers, extending 
the school day, the school week, and the school year. 
Should we use the federal funding mechanism to leverage 
these goals?, he asked. And Cavazos agreed that leverage 
was a good idea, to use federal dollars as a carrot. 

Bloch, the practical engineer, came closer to the heart 
of the matter, when he said market forces would be 
extremely important in the educational system. Teacher 
salaries are critical in this respect. The universities, he 
told the committee, had to learn this the hard way a few 
years back when they could not find faculty in computer 
science until they began to introduce differential salary 
scales. Bloch admitted that he would not object to 
considering leveraging with federal funds the educational 
programs in the states and in local jurisdictions. 

The remaining time was mostly spent on outreach 
to the education community. Why does DOEd have no 
teachers award? Has DOEd invited the winners of the 
National Teachers Award to meet with the Secretary to 
listen to what they have to say? Does the National Dif- 
fusion Network (a DOEd clearinghouse that distributes 
information on, among others, NSF's curriculum devel- 
opment projects) employ anyone with a science degree? 
Unfortunately, Secretary Cavazos was forced to leave 
after two hours, citing an important commitment. The 
Science, Space and Technology Committee considered 
itself lucky to have heard from him after a full year of 


trying. 


ection : 
Re February "Washington Outlook", we failed to 


mention that the Joint Policy Board for Mathematics 
was the successor to an earlier joint committee of the 
three organizations (AMS, MAA, and SIAM) called 
the Joint Projects Committee for Mathematics. That 

d in 1973 to administer projects of 


i rme 
committee was fo dmi 
common interest to the three organizations. 
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Valentine Bargmann 
1908-1989 
Valentine Bargmann, Professor of 
Mathematical Physics, Emeritus, died 
of heart failure 20 July 1989 in 
Princeton Hospital, at the age of 
81, nine months after the death of 
his wife Sonja. Bargmann exempli- 
fied a great European tradition in 
mathematical physics carried on in 
Princeton by H. Weyl, J. von Neu- 
mann and E. Wigner. 
Bargmann was born in Berlin, 
Germany, April 6, 1908. He stud- 
ied at the University of Berlin from 
1926 to 1933. He moved to Zürich on 
Hitlers rise to power and wrote his 
doctor's thesis under the guidance of 
Gregor Wentzel. On the completion 
of his degree, Bargmann emigrated 
to the United States. (That flat state- 
ment is correct but it does not evoke 
the temper of the times. Bargmann 
received a five year German pass- 
port in 1931, before the National 
Socialists came to power, and used it 
to go to Switzerland to study. After 
Hitler took office, administrative reg- 
ulations were issued withdrawing the 
citizenship of persons of the wrong 
“race”. For that reason, if the Ger- 
man government had succeeded in 
finding Bargmann, it would have in- 
validated his passport. Nevertheless, 
the passport was accepted by the 
United States government as a valid 
basis for an immigration visa. The 
passport expired two days after he 
reached the United States in 1937.) 
After receiving helpful sugges- 
tions from American physicists, 


Bargmann applied for a job at the In- 
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stitute for Advanced Study in Prince- 
ton and was accepted as an assis- 
tant. He was drawn into the work 
that Albert Einstein was carrying out 
on unified field theories of gravita- 
tion and electromagnetism. For sev- 
eral years, he and Peter Bergmann 
were Einstein’s scientific assistants 
and coworkers in this enterprise. This 
work continued until 1943, when he 
undertook war work on shock waves 
with John von Neumann. After the 
war, he joined von Neumann’s com- 
puter project, working with von Neu- 
mann and Deane Montgomery on 
the inversion of matrices of large 
dimension. 

From 1941 on, Bargmann taught 
graduate courses at Princeton Uni- 
versity, but it was only in 1946 
that he obtained a regular appoint- 
ment as a visiting lecturer in physics. 
In the following years he worked 
with E. Wigner on relativistic wave 
equations. Together they obtained 
in 1948, the well known Bargmann- 
Wigner equations for elementary par- 
ticles of arbitrary spin. 

After 1946, apart from one term 
spent at the University of Pittsburgh 
in 1948, Bargmann was a member of 
the Faculty at Princeton He taught 
physics and mathematics to genera- 
tions of graduate and undergraduate 
students. His lectures were noted for 
their clarity and polish. However, for 
connoisseurs of the post-war period, 
it was the sets of specialized lec- 
tures on his own research that were 
the gems: those on the Lorentz group 
and its representations of 1948-1949, 
those on ray representations of Lie 
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groups of 1953-1954, those Ong, E. 
ond quantization of 1946-194) ` sn 
Bargmann’s interests in jh $ 
matical physics were broad. As , 
dents at the University of Bul; 
he and Carl Hempel had a commas 
interest in the philosophical pr 
lems at the foundation of physica} ution 
interest they shared with Hans R| quat 
ichenbach, then Professor at Bett | «sen 
The reader of Reichenbach's bot} fom 
Philosophic Foundations of Qe It 
tum Mechanics, University of C| dit 
ifornia Press, 1944, will see SE aS 
typical results of conversations A ton, 
Bargmann, the sharpening and di Os, 
fication of ideas by the conira aC 
of examples and counterexamP", E 
His contributions t0 P 
to the creation of E lin 
tries". He demonstrated “imes H 
surprise that the, one on wo | teco 
Schrödinger equation mi ident fsi 
ferent potentials can ata d" laye 
phase shifts; scattering ai 0 ilo 
suffice to determine ay inis d" lisi 
was one of the starte 5 pwj, A 
inverse scattering Met unre zl E 
also was the first t0 AP sa hl w 
on the number OF io potett yl tu 
spherically d 
other importa į 
of the Schrödinger s pr | 
ent states. AT (they Bu! 
not invent t many 9. af 
Schrodinger 22° could P 
showed that 
as unitary e f squat 
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47. | yand explicitly, and divided them 
mals| io three classes, nowadays known 
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at the age of 67. 
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ence at Yale Uni s NU P 
best known for tig RE JS probably 

: IS Work In program- 
ming language design. He received 
his Ph.D. in mathematics from the 
Massachusetts Institute of Technol- 
ogy in 1950. 

From 1952 to 1956, Professor 
Perlis was a mathematics professor 
and director of the computer science 
center at Purdue University, where 
he developed a digital computer lab- 
oratory. He taught at the Carnegie In- 
stitute of Technology (now Carnegie- 
Mellon University) from 1956 to 
1971. While there, he founded the 
graduate department of computer 
science and helped develop algebraic 
language compilers and assemblers. 
He went to Yale in 1971, where he 
played a leading role in developing 
Yale's computer science department. 
His recent areas of research included 
automatic programming and parallel 
systems programming. 

Professor Perlis was a member of 
the American Academy of Arts and 
Sciences and the National Academy 
of Engineering. He received the A. 
M. Turing Award from the Associ- 
ation for Computing Machinery in 
1966 and the Pioneer Award from 
the Institute for Electrical and Elec- 
tronics Engineers in 1985. 


Minsky Wins Japan Prize 
Marvin L. Minsky, professor of elec- 
trical engineering at the Massachu- 
setts Institute of Technology, has re- 
ceived the Japan Prize of $345,000 
for his work in developing and pop- 
ularizing the concept of artificial in- 
telligence. 


Professor Minsky received his 


Ph.D. in mathematics from Prince- 
ton University in 1954. Known for 
his research in artificial intelligence, 
the theory of computation, psychol- 
ogy, and engineering, he has been on 
the MIT faculty since 1958. ái 

The Japan Prize, regarded as the 
most prestigious scientific honor given 


; is awarded each year In 
p iplines by the Sci- 
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ence and Technology Foundation of 
Japan. The two disciplines for the 
1990 awards were technology inte- 
gration and earth science. 


National Academy of Engineering 
Nominations 

The National Academy of Engineer- 
ing has announced the election of 
eighty new members and seven for- 
eign associates, Among these are sev- 
eral mathematical scientists: James 
D. Callen (University of Wiscon- 
sin, Madison), Michael L. Dertouzos 
(Massachusetts Institute of Technol- 
ogy), Alan B. Fowler (IBM Thomas 
J. Watson Research Center), George 
J. Gleghorn (TRW Space & Technol- 
ogy Group), Gene H. Golub (Stan- 
ford University), Ken Kennedy (Rice 
University, Alan S. Manne (Stan- 
ford University), Bradford W. Parkin- 
son (Stanford University), Ronald 
L. Rivest (Massachusetts Institute 
of Technology), David A. Woolhiser 
(U.S. Department of Agriculture Re- 
search Service). 


Call for Nominations for Faisal 
Prize 

The General Secretariat of the King 
Faisal International Prize invites uni- 
versities and research centers through- 
out the world to nominate qualified 
candidates for the King Faisal Inter- 
national Prize in Science, which will 
be awarded in the field of mathemat- 
ics in 1991. 

The prize consists of a certificate, 
a gold medal, and 350,000 Saudi 
Riyals (approximately US $93,333). 
The prize, which may be shared by 
more than one person, will be an- 
nounced in January, 1991. 

Nominations should fulfill the fol- 
lowing criteria: 

1. The nominee must be living 
and must have accomplished out- 
standing work in mathematics, bene- 
fiting mankind and enriching human 
progress. 

2. The work submitted must be 
original and published and must not 
have been previously awarded a prize 
by any international organization. 
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3. Nominations should be from 
recognized educational institutions. 
Nominations by individuals or polit- 
ical parties will not be accepted. 

4. Nominations should include an 
official letter on each nominee, indi- 
cating the nominated works; a typed 
CV of the nominee’s academic back- 
ground, experience, and published 
works; ten copies of the works sub- 
mitted for nomination; a copy of the 
nominee’s certificates of education; 
three recent color photos of each 
nominee, 4 inches by 6 inches; the 
nominee’s full address and telephone 

number. 

5. Nomination papers or works 
will not be returned to the senders, 
whether or not the nominee is awarded 
the prize. 

6. The deadline for nominations 
is May 10, 1990. 

All correspondence should be sent 
by registered airmail to: The Gen- 

eral Secretariat, King Faisal Interna- 

tional Prize, P.O. Box 22476, Riyadh 

11495, Kingdom of Saudi Arabia; 

telephone 4652255; telex 404667 

PRIZE SJ; fax 4658685; cable 

JAEZAH. 

In 1987, the King Faisal Prize 
in Mathematics went to Sir Michael 

Atiyah, Oxford University. 


AMS Journal Wins Award 
The Journal of the American Mathe- 
matical Society (JAMS) has received 
the 1989 Award for the Best New 
Journal in Science/Technology/Med- 
icine from the Association of Amer- 
ican Publishers (AAP). 
Award recipients are selected by 
a panel of independent judges ap- 
pointed from the publishing indus- 
try and the industrial, medical, and 
scientific communities by the Pro- 
fessional and Scholarly Publishing 
Division of AAP. There are two 
categories for entries, Science/Tech- 
nology/Medicine and Business/So- 
cial Science/Humanities. The panel 
chose JAMS from over 200 profes- 
sional and scholarly works in the two 
categories. The award was made on 
the basis of all-around excellence, in- 


cluding such criteria as content and 
design. 

JAMS is edited by Michael Artin, 
H. Blaine Lawson, Jr., Richard Mel- 
rose, Wilfried Schmid, and Robert E. 
Tarjan. Those responsible for JAMS 
in the AMS office in Providence in- 
clude the production editor, Arlene 
O’Sean, as well as the keyboarding, 
TEX-support, and printing staff. 


Woolf Joins Providence Staff 
William B. Woolf has left his posi- 
tion as Managing Editor of Mathe- 
matical Reviews (MR) to become an 
Associate Executive Director of the 
AMS in Providence. He will be in 
charge of computing services for the 
Society. 

Woolf received his Ph.D. in math- 
ematics from the University of Michi- 
gan in 1959. He served on the math- 
ematics faculty at the University of 
Washington, advancing to the rank 
of associate professor before taking 
a position as Associate Secretary and 
Director of Administration of the 
American Association of University 
Professors in Washington, DC. In 
1979 he moved to MR as Managing 
Editor. His former MR duties not 
involving computing services will be 
assumed by MR Associate Executive 
Editor Jane Kister. 

In his new position with the AMS, 
Woolf will oversee the Computer Ser- 
vices Division of the Society, which 
has been expanded to include the 
MR Systems Department in Ann Ar- 
bor. AMS computing activities 1n- 
clude computer typesetting for all 
AMS publications, membership and 
sales databases, the MR database, the 
fiscal system, and routine office ad- 
ministration. In addition, he will be 
in charge of an AMS electronic com- 
munications project that will build 
on the Internet electronic network 
to produce a complete information- 
exchange system tailored to the needs 
of the mathematical sciences com- 
munity. The yet-to-be-named system 
will provide access to electronic ad- 
dresses, conferencing and bulletin 
board facilities, document delivery, 
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titu | gat sented minorities are enco 

es | anh ly for support. For more 
m t £ ion, write to: Regional In- 
Uh sh in Dynamical Systems, De- 
al $y) silt of Mathematics, Boston 


he N pment 111 Cummington Street, 


as pe | University, ; s 
sl puson, MA 02215; or send elec 


toget onic mail to dyn-inst(gmath.bu.edu. 
conda; 

| Scho] New Association Launched in 

Í topis France 


Tie Henri Poincaré Association for 
t| ie History and Philosophy of Math- 
the G «ties and Physics was created in 
cal Siy, 1989 to promote relations 
I I mong mathematicians, physicists, 
!5 V nf historians and philosophers of 
comp sence. The activities of the Asso- 
ls mp iion primarily focus on studies 
ago ifthe nineteenth and twentieth cen- 
pu lines and seek to define the specific 
a ile that history and philosophy can 
A thy in the practice of science. 
nc rae the 1989-1990 year, the As- 
| 14001 Sent out to its membership 


not f | three inf : 
1 or 
pat [t mational letters and orga- 


a nu SET 
ne SÉ dated w mber of activities asso- 


| Bost! rently s ne various themes cur- 
cs hiner & developed at the Henri 


feret Thos Institute in Paris, 

| Je tee o 5 9n the governing commit- 

uch | Bay, * Association are: Michel 
willl Chemie Lue Ch 
rigid) he à abert, Karine 


s, | Cheva ee Coulhon, Catherine 
xn ‘My Dahan-Dalmedico, 
jn uy, o gol, Dominique Pestre 
jf | the aceur, Membership dues 

ur ip ciation are 100 FF. For 


: Info 

il^] Katin ation, writ 

Db ien at thi € to the As- 
oit o Poin as address: l'Institut 
gió] Me, 7 Care, 11 

A. pose rue P. et M. 
sp aris, France 
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sual materials for use on network 
and local news programs. 

SIPI runs a Videotape Referral 
Service for news directors, producers, 
and reporters who are seeking reliable 
sources of quality science footage for 
use on television news. As a result 
of the success of the service, CBS 
News has asked SIPI for assistance in 
producing a weekly, 30-second spot 
for the evening news. The segment, 
narrated by anchorman Dan Rather, 
will focus on interesting, cutting-edge 
developments in the world of science 
and technology. 

To improve television coverage of 
the sciences SIPI would appreciate 
receiving quality videotapes, films, 
slides, or photographs of current, ex- 
citing research occurring in univer- 
sities throughout the country. Con- 
tributing to this project will help to 
enhance public understanding of the 
importance, fascination, and utility 
of research in science and mathe- 
matics. 

If you have materials you would 
like to submit, or if you would like 
more information about the Science 
& TV Project or other SIPI programs, 
call Lara Trubowitz or Joyce Gramza 
at 212-661-9110, or write to SIPI at 
355 Lexington Avenue, New York, 
NY 10017. 

SIPI is a national, non-profit or- 
ganization dedicated to improving 
public understanding of science and 
technology by bridging the gap be- 
tween science and the media. 


"Math is Radical" Program 

A program designed to improve the 
mathematics skills of high school stu- 
dents and offer teachers a tool for 
enhancing mathematics teaching In 
the classroom has been developed 
by MathSoft, Inc., in conjunction 
with the National Council of Teach- 
ers of Mathematics (NCTM). Con- 
gressional representatives and state 
departments of educ 
involved in announcing 
ity of the program enti 
Radical". 


ation were also 
g the availabil- 
tled *Math is 
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MathSoft is donating a retail value 
of $3 million of software to U.S. high 
schools and has developed materials 
to support “Math is Radical." The 
NCTM has recognized the program 
as assisting efforts to implement the 
curriculum and evaluation standards 
which it set forth last year. To date, 
180 high schools are participating in 
the first year of the program. 

Each participating school receives 
a “Math is Radical" package, in- 
cluding MathCAD for IBM PCs or 
compatibles, or for Apple Macintosh 
computers and classroom teaching 
tools for MathCAD. Tutorials and 
templates for curriculum develop- 
ment at the algebra, pre-calculus, and 
calculus levels are included. There 
will also be a *Math is Radical" 
contest, in which students submit 
solutions to mathematical problems 
which the students themselves have 
formulated. 


Sponsors for 

JPBM Communications Award 
The Joint Policy Board for Math- 
ematics (JPBM) wishes to thank 
the following companies, which co- 
sponsored the second JPBM Com- 
munications Award and the recep- 
tion in honor of its recipient, Hugh 
Whitemore, at the Joint Mathematics 
Meetings in Louisville (see February 
1990 Notices, page 139): 

Academic Press, Inc. 

The Benjamin/Cummings Pub- 

lishing Company, Inc. 

Brooks/Cole Publishing Company 

John Wiley & Sons 

Springer-Verlag New York, Inc. 


Workshop for College Faculty 
Using Graphing Calculators and Com- 
puter Graphing to Enhance the Teach- 
ing and Learning of. Precalculus Math- 
ematics and Calculus. August 12-13, 
1990. Holiday Inn, Columbus. No 
registration fee. $100 partial travel 
expense awards from Addison-Wesley. 
For application: F. Demana and B. 
Waits, Dept. of Math., The Ohio 
State Univ., 231 W. 18th Avenue, 
Columbus, Ohio 43210. 


| 
| 
i 
: 


for the Mathematical Sciences 


1991-1992 Fulbright Competition 
Opens 
The United States Information Agen- 
cy, the Board of Foreign Scholars, 
and the Institute of International Ed- 
ucation announce the official opening 
on May 1, 1990 of the 1991-1992 
competition for Fulbright grants. 
These grants support graduate 
study or research abroad in academic 
fields. Also available are travel-only 
grants to selected countries to sup- 
plement maintenance awards from 
another source that do not provide 
funds for international travel or to 
supplement the applicant's personal 
funds. 

Applicants must be U.S. citizens 
at the time of application and hold 
a bachelor's degree or its equivalent 
by the beginning date of the grant. 
They also must possess sufficient pro- 
ficiency in the language of the host 
country to carry out the proposed 
study or research. 

Fulbright grants provide round- 
trip international travel, maintenance 
for the tenure of the grant, and tu- 
ition waivers, if applicable. Travel 
grants provide round-trip travel to 
the country where the student will 


o A  — — 


Funding Information 


pursue study or research. All grants 
include basic health and accident in- 
surance. 

Students currently enrolled in a 
college or university should contact 
their on-campus Fulbright Program 
Adviser for brochures, application 
forms, and further information. At- 
large applicants should contact the 
U.S. Student Programs Division at 
the Institute for International Educa- 
tion, 809 United Nations Plaza, New 
York, NY 10017; telephone 212-984- 
5327. Fulbright Program Advisers 
establish campus deadlines. At-large 
applicants must submit their com- 
pleted applications to the U.S. Stu- 
dent Programs Dvision at the above 
address by October 31, 1990. 


Landahl Travel Awards 
The Society for Mathematical Bi- 
ology (SMB) has funds for partial 
support of the travel of graduate stu- 
dents to meetings co-sponsored by 
SMB, including the SIAM Meeting in 
Chicago (July 16-20), and the Inter- 
national Union for Pure and Applied 
Biophysics (IUPAB) Meeting in Van- 
couver, Canada (July 29 — August 3, 
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1990). (See page 488 in trii, |?! 
Notices for an announcement aft; D 


meeting.) 


Graduate students who Wish gs ; j 


port may apply to: Michael C, Re 
Department of Mathematics Di 


University, Durham, NC 27/0. tb xcept 


application, which should be rece] ” 
by May 25, 1990, should include " 


one-page research summary and ts 
letter from a faculty sponsor. 


Notice of Deadline Chang? 


The National Science Foundation | 


changed the deadline for its » i 
graduate course curriculum de 

pril 9,1%% 
gram V 


in 
described in *NSF Expands CU 


» ull "| 
lum Development, Em gin 


Information section 
ices, pag? 


s currit 


1990 issue of Not adt 
program addresse " 
opment for courses s ii i 
culus; therefore, the 
will not affect the o 
lum development, Pint 
will likely have 4 e 

ary 1, 1991. 


1990 AMS Elections 


AY 


| Nominations by Petition 


‘dent or Member-at-Large inating Committee, namely: 


‘ce-Presl 
Vice P resident and member of the Council ex 


n of vice-p ü š $ 
m of two years 1S to be filled in the election of 
dA Council intends to nominate two candidates, whose 
po T * pe expected to appear in the June issue of Notices, 
is isscheduled to be mailed by the printer on 23 May. Nom- 
sic as described in the rules and procedures are 


(ne positio 
icio for à G 


j issueg 
"ceptable. : 
t of E positions of member-at-large of the Council for a term 


ihre years are to be filled in the same election. The Coun- 
vish sg} dinends to nominate seven candidates, whose names may be 
C. Reil eyected to appear in the June Notices. Nominations by peti- 
cs, Dutton in the manner described in the rules and procedures are 
706. Te , xeeptable. The Council has stated its intent to have at least ten 
aididates and will bring the number up to ten if the nomina- 
tons by petition do not do so. 

Petitions are presented to the Council, which, according to 
tion 2 of Article VII of the bylaws, makes the nominations. 
Tie Council of 23 January 1979 stated the intent of the Coun- 
A nominating all persons on whose behalf there were valid 

IlI0ns, 
um Be cation to the Council, petitions in aid of a 

r the position of vice-president or of member-at- 


Tece 
include 
and ot 
Tr. 


iub à 
ation) “Rt the Council must have at least 50 valid signatures and 


ts unde} Bust c : : : 
Is e uid onform to several rules and operational considerations, 
deveti "are described below. 


Editorial Boards Committee 
n the Editorial Boards Committee will be filled by 


ef tn. There wi 
- Ther Xo des 
boards o e will be four continuing members of the Editorial 
Mmittee, namely: 


Linda Keen 
Carlos Kenig 


it no Places o 


Barry Simon 

new members «: Daniel Zelinsky 

Aiden wi oe will be elected in a preferential ballot. The 

ME E MC three candidates for these two places. The 

natio » pected to appear in the June issue of Notices. 

| t Ures, SUONI in the manner described in the rules 
[m ates be less be accepted. Should the final number of 
: than four, the President will bring it up to 


fa 3 
or for member of the Editorial Boards 
2e. aced on the ballot by petition. The candi- 
Aloha. Ora eens bearing at least 100 valid signatures 
= Tules aue to be placed on the ballot. In addition, 
be followers aoa considerations, described be- 


$ Nomina: 
“ag On qu ninating Committee 
| ere will b Ominating Committee will be filled by 
* Seven continuing members of the Nom- 
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Joan S. Birman 
James E. Humphreys 
Barbara Lee Keyfitz 
Victor Klee 


Ray A. Kunze 
Alan D. Weinstein 
Robert F. Williams 


The new members will be elected in a preferential ballot. The 
President will name five candidates for these three places. The 
names may be expected to appear in the June issue of Notices. 
Nominations by petition, in the manner described in the rules 
and procedures, will be accepted. Should the final number of 
candidates be less than six, the President will bring it up to six. 

The name of a candidate for member of the Nominating 
Committee may be placed on the ballot by petition. The candi- 
date's assent and petitions bearing at least 100 valid signatures 
are required for a name to be placed on the ballot. In addition, 
several other rules and operational considerations, described be- 
low, should be followed. 


Rules and Procedures 
Use separate copies of the form for each candidate for vice-president, 
member-at-large, or member of the Nominating and Editorial Boards 
Committees. 

1. To be considered, petitions must be addressed to Robert M. 
Fossum, Secretary, P.O. Box 6248, Providence, Rhode Island 02940, 
and must arrive by 6 July 1990. 

2. The name of the candidate must be given as it appears in the 
Combined Membership List. If the name does not appear in the list, as 
in the case of a new member or by error, it must be as it appears in 
the mailing lists, for example on the mailing label of the Notices. If the 
name does not identify the candidate uniquely, append the member 
code, which may be obtained from the candidate's mailing label or the 
Providence office. 3 

3. The petition for a single candidate may consist of several sheets 
each bearing the statement of the petition, including the name of the 
position, and signatures. The name of the candidate must be exactly 

II sheets. 
d T on Tent page is a sample form for petitions. Copies may be 
obtained from the Secretary, however, petitioners may make and use 


otocopies Or reasonable facsimiles. 
i 5 REC is valid when it is clearly that of the member whose 


ress is given in the left-hand column. 
i ae ie oe be in the style chosen by the signer. 
However, the printed name and address will be checked against the 
Combined Membership List and the mailing lists. No attempt will be 
made to match variants of names with the form of name in the CML. 
A name neither in the CML nor on the mailing lists is not that of a 
member. (Example: The name Robert M. Fossum is that of a member. 
The name R. Fossum appears not to be.) : 

7. When a petition meeting these various requirements appears. 
the Secretary will ask the candidate whether he is willing to have 
his name on the ballot. Petitioners can facilitate the Disi 
accompanying the petitions with a signed statement from the 
giving his consent. 
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NOMINATION PETITION FOR 1990 ELECTION |^ 


The undersigned members of the American Mathematical Society propose the name f 
0 


as a candidate for the position of (check one): 
O Vice-President 
O Member-at-Large of the Council p 
O Member of the Nominating Committee 
[] Member of the Editorial Boards Committee 
of the American Mathematical Society for a term beginning | January, 1991. eA 


#293 
S 


Mati 
he cel 
ifthe 
tiation 
vil be 
aThe 
sil tà 
Holida 


Name and Address (printed or typed) 


Signature 


| 
| 
1 
| 
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Signature 


Signature 


Signature 


Signature 


Signature te 
EX 
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Columbus Meetings 
August 8-11, 1990 


preliminary Announcement 


The Scientific Program. ; 

ge August 1990 Joint Mathematics Meetings, including 
SU summer Meeting of the AMS, the 69th Summer 
eing of the Mathematical Association of America and 
ieclebration of the 75th Anniversary of the founding 
fte MAA, and the 1990 summer meetings of the Asso- 
‘ation for Women in Mathematics and Pi Mu Epsilon, 
silbe held August 8 — 11 (Wednesday - Saturday), 1990, 
1The Ohio State University, Columbus, Ohio. Sessions 
illtake place on the campus of the university and the 
Holiday Inn. 


AMS-MAA Invited Address 
T Society, on the occasion of the MAA's 75th An- 
S will cosponsor an invited address by SAUNDERS 
"a LANE, University of Chicago, on Algebra as a means 


o en mathematics, at 9:55 a.m. Thursday, 


IMPORTANT DEADLINES 
AMS Abstracts 


e. . 


Saunders Mac Lane. AMS-MAA Invited Lecturer 


[o EE 
0 anta eration for Special Sessions April 27 
VAA Post ‘buted Papers May 18 
2 nini pos Presentations May 1 
| § or MAA Und N 
wae Papers ergraduate -—— WHERE TO FIND IT 
| e E How to Preregister and Get a Room 
IN Ibuteq m 
One ist of See Mns 75th Anniversary of the MAA 
N DINA Y Applicants June 6 S 
4 r : inico BiStration and Housing June 6 Summer Meeting of the A! : 
nes for awe reregistration June 6 AMS Short Course 4 
3 terepi JSIness Meeting July 10 zx 458 
I aeration July 11 Other Organizations 
n 
Ait ges and Cancellations with Housing 5 Other Events of Interest e 
Me July 1 : 
ne RUE z Mi s Information 
PS Im Lm (soe age Cancellation (90% refund) July 16 Miscellaneou > 
Zue y P (S09 % refund) July 31 Timetable 
(t. Anque < refund July 31 462 & 467 : 
è "Change xn refund) July 31 Maps | 
Tation c. P "tregistration July 31 


Ncellations (50% refund) August 3 
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93rd Summer Meeting of the AMS 


August 8-11, 1990 

Progress in Mathematics Lectures: This series of lectures 
provides a forum for the exposition of mathematical 
topics that have come into prominence in the past 
five years. The members of the Progress in Mathematics 
Selection Committee for these lectures are Armand Borel 
(chairman), Paul H. Rabinowitz, Hugo Rossi, John T. 
Tate, and Alan Weinstein. 

The names and affiliations of the speakers, their titles, 
and the days and times they will talk are as follows: 

Jonn W. MoRGAN, Columbia University, A-trees and 
their applications, 3:35 p.m. Saturday. 

MICHAEL G. CRANDALL, University of California, 
Santa Barbara, Viscosity solutions of partial differential 
equations, 3:35 p.m. Thursday. 

Prizes: The 1990 Leroy P. Steele Prizes and the 
Norbert Wiener Prize in Applied Mathematics will be 
awarded at 11:05 a.m. on Friday, August 10. 

Invited Addresses: By invitation of the AMS Program 
Committee for National Meetings, there will be two fifty- 
minute invited addresses. The names and affiliations of 

the speakers, their titles, and the days and times they 
will talk are as follows: 

JosePpH G. CoNLON, University of Michigan, Ann 
Arbor, Statistical mechanics of Coulomb systems, 9:55 
a.m. Friday. 

MICHAEL E. TAYLOR, University of North Carolina, 
Chapel Hill, The role of microlocal analysis in PDE, 8:50 
a.m. Friday. 

Special Sessions: By invitation of the same commit- 
tee, there will be six special sessions of selected twenty- 
minute papers. The topics of these special sessions and 
the names and affiliations of the mathematicians arrang- 
ing them are: 

Combinatorics, THOMAS A. DOWLING, DIJEN RAY- 
CHAUDHURI, and NEIL ROBERTSON, The Ohio State 
University. 

Algebraic geometry, SUSAN JANE COLLEY and GARY 
KENNEDY, Oberlin College. 

Dynamics of biological systems, ZirA M. Divis and 
DAVID TERMAN, The Ohio State University. 

Ring theory, S. K. Jain, Ohio University, and S. 
TARIQ Rizvi, The Ohio State University. 

Combinatorial games, RICHARD K. Guy, University 
of Calgary, and RICHARD J. NowAkowski, Dalhousie 
University. 

Group theory, SURINDER K. SEHGAL and RONALD 
SOLOMON, The Ohio State University. 

Most of the papers to be presented at these special 
sessions will be by invitation; however, anyone contribut- 
ing an abstract for the meeting who feels that his or her 

paper would be particularly appropriate for one of these 
sessions should indicate this clearly on the abstract, and 


should submit it by April 27, 1999 
than the normal deadline for contrib 
that it be considered for inclusion. 

Abstracts should be prepared on t 
form available from the AMS office in Standarg à 
departments of mathematics, and sho TOVidencs , 


, three W 


uted Pap eel Cat, 


S inl 


stracts, Editorial Department, mes x SEM iy ff 
Society, Post Office Box 6248, Providence Rh emai a 
02940. A charge of $16 is imposed for retypi Ode liz 2 « 
that are not in camera-ready form. Db abst seii 
Contributed Papers: There will be sessions for i pal 

[n 


tributed papers Thursday morning, Friday moral 
afternoon, and Saturday morning and afternoon ING ae ES 
Abstracts should be prepared on the standard \ 
form available from the AMS office in Providence. 
departments of mathematics, and should be sent t à D 
stracts, Editorial Department, American Mathema p 
Society, Post Office Box 6248, Providence, Rhode We 
02940, so as to arrive by the abstract deadline of Mat 
1990. A charge of $16 is imposed for retyping abs 
that are not in camera-ready form. 
Late papers will not be accepted. The fi 
Electronic Submission of Abstracts: This service} dere 
now available to those who use the TEX typeset t15 
system and can be used for abstracts of paper t imer 
be presented at this meeting. Requests to obtain č sued 
package of files may be sent by electronic mail ont in si 
Internet to abs-request@math.ams.com. Requesting * Te 
files electronically will likely be the fastest and 1 uu 
convenient way, but üsers may also obtain the fe a 
on IBM or Macintosh diskettes, available free P n 
by writing to: Secretary to DES orm A B. 
American Mathematical Society, "m 
P.O. Box 6248, Providence, RI 02940. Whe! Me i. 
the Abstracts package, users should be S ori! M4 
whether they want the plain TEX, AMINE ed Dis 
package. Again, late papers will not be ds | ds? ‘ay 
AMS Committee on Science Ede science mh 
sion sponsored by the AMS Comm opm | 
is scheduled for Friday, August 10, abs an 


Other AMS Events Society wil® 

Council Meeting: The Council 2 the 
at 2:00 p.m. on Tuesday, August" ygeeting % gi Lag 
Business Meeting: The Busi ai 
ciety will take place immediately 05 att 
the Steele and Wiener Prizes S. (o f Jowi? "mi ih 
August 10. The secretary notes Re li 
of the Council: Each PISO z li b à 
Meeting of the Society sh@ pe Societ ui My, 
identify himself as a member of 07 wht "n IN; 


ae n 
explanation, it is noted that €4^ pimsell © a 
a meeting is thereby identifying n Mat ema 
to be a member of the Amer AN 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


‘formation on the Business Meeting, 


i it pe box titled Committee on the Agenda 
at ut felt ings. 
s | esi Meetings 
Ji 
atd hy AMS- MAA Joint Sessions 
Meg Other Mathematics Education: O 
tosl ny of Dialogue On ies eno 
NU paing ? Foust 9, the AMS, MAA and Mathemat- 
i st ; Education Board are cosponsoring several 
Saf | sciences - 30 p.m. with a gala reception for 


rc as, beginning at 6: 


jgricipants. pew 


ception will be followed at 7:30 

forml py a session on Mathematics education. ELAINE 

ninge TON Acting Chancellor, Ohio Board of Regents, 

| a veside and will introduce the main speaker for the 

ard Ay E Lipa K. BARRETT, President of the MAA, and 
aening. 


NCE ort| era BROWDER, President of the AMS, will act as 
A^ spondents. 

de he 

(Mats MAA 75th Anniversary 
abs 69th Summer Meeting 


August 8 - 11, 1990 

Te founding of the MAA: Had one vote been cast 
enit; dkrently, we would not be celebrating in August of 1990 
peseti ie th Anniversary of the Mathematical Association of 
apes] america, There probably would have been no MAA. It all 
bin t sated in 1894 when Benjamin Finkel, who had taught 
il at 3 school in Ohio and Tennessee, started publishing 
a Brun Mathematical Monthly, aimed primarily 
n a E School audience, but subsequently expanded 
a Ber undergraduates and their teachers. Finkel, 
plicat Sr his Ene awat Drury College in Missouri, solicited 
pis B ES some distinguished university faculty: 
sit Y p Byerly MS E. H. Moore of Chicago, and 
“fA article by L Harvard. The first issue contained 
| "traduare fonard Eugene Dickson, then a 19-year 
Dido ( Student at Texas. Eventually he persuaded 
5| 'à trenat Chicago) and Herbert Ellsworth 
Du "n G. Mace to become associate editors, along 
iit 0 ie of the University of Illinois. The 
m indare to appear, though on a rather shaky 
* Obtaj Ion, until 1912, when additional support 
Ihe’ E a number of other colleges and 
CN attempt t L'y In the Midwest. 

3 for 9 arrange for more stable and perma- 
qnt the Monthly, Slaught proposed assis- 
mth in Merican Mathematical Society, which 
5t 0, lessor Ga, of the Council “a communication 
B cil of aught suggesting the appointment by 
Ommittee to consider the general 


id n 
"A Ng of 
0 d a the Scc e 
st bui e EE to the promotion of teaching, 
if Um à E ‘€giate field.” Such a committee was 
ity E" bi ‘sisted of Thomas Scott Fiske, Henry 


z the April 1915 meeting of the Council, the Com- 
decided n A Hes vote of three to two it had 
Society SEO ded a s the American Mathematical 
for the publication of ite Monaho NUDO ENERO 
the: Con cR on on Monthly „a decision in which 
mecs ncurred. It is Interesting to note, however, 

cil did adopt the following resolution: “It is 
deemed unwise for the American Mathematical Society 
to enter into the activities of the special field now covered 
by the American Mathematical Monthly, but the Council 
desires to express its realization of the importance of the 
work in this field and its value to mathematical science, 
and to say that should an organization be formed to deal 
specifically with this work, the Society would entertain 
toward such an organization only feelings of hearty good 
will and encouragement.” 

So with the committee vote and the decision of the 
Council to accept the committee’s recommendation, the 
stage was set for the forming of a new organization to 
provide a home for the Monthly. Slaught sent out a letter 
soliciting interest in a new organization and a surprising 
450, representing every state in the Union, the District 
of Columbia and Canada, responded by signing the call 
to an organizational meeting. 

The meeting was held in Room 101, Page Hall, on 
the campus of The Ohio State University in Columbus, 
December 30-31, 1915. The setting was a meeting of 
the American Association for the Advancement of Sci- 
ence (AAAS). Slaught delivered the opening remarks. He 
talked about the history of the Monthly and “emphasized 
the fact that this journal had stood consistently, since 
its reorganization, for advancing the interests of math- 
ematics in the collegiate and advanced secondary fields, 
and expressed the hope that the new organization might 
carry forward these aims with still greater effectiveness, 
cooperating, on the one hand, with the various well- 
organized secondary associations, and the other hand, 
with the American Mathematical Society in its chosen 
field of scientific research, but being careful to encroach 

ither of these fields.” 
NEG presided at the meeting. There were 104 peo- 
ple attending, of whom 49 were from large universities, 
43 from mainly undergraduate institutions, and six from 
high schools. W. D. Cairns of Oberlin College was the 
temporary secretary. All the business of organizing the 
Association was completed in one three-hour session, 
except for one difficult issue: the choice of a name. 
That took a committee of three to sort through eo 
proposals. The ae Mathematical Association o 
Se 5 : 

eo E chosen as the first President, E. V. 
Huntington of Harvard and G. A. Miller of Illinois 

and Cairns as Secretary-Treasurer. 


ice Presidents, : : 
ue later became the 20th President of the American 


mit 
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Mathematical Society (1929-1930). Cairns was to serve as 
Secretary-Treasurer until 1943, a record for the position, 
but not a match for the record of Finkel, who served 
for 19 years as Editor of the Monthly and another 21 
years as Associate Editor. Cairns became President of 
the MAA in 1943. 

There was no formal program for that first meeting, 
but L.C. Karpinski of the University of Michigan gave 
an illustrated lecture on *The Story of Algebra." Cairns 
reported that *it is not too much to say that for the space 
of an hour he both charmed and edified an enthusiastic 
audience of approximately one hundred persons." 

Three sections had been organized prior to the De- 
cember meeting in Columbus, those of Kansas, Missouri, 
and Ohio. Clearly the sectional structure of the Associa- 

tion was not an afterthought. 

Founded at the beginning of the First World War, 
the Association claimed 1100 members by the end of the 
war three years later. In 1920 the MAA was incorporated 
in the State of Illinois. 

The issues before the Association in the days before 
and shortly after its founding do not sound much 
different from many of the issues today. Should a course 
in mathematics be required for graduation? Should 
calculus be taught in the freshman year? (W. F. Osgood 
thought that it should be.) Should the United States 
go on the metric system? Should the same course be 
taught to future mathematicians and scientists as to 
other students? Should separate courses in different areas 
be taught, or should they be replaced by an integrated 
course? Committees were formed to study these questions 
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and reports were duly submitted anq distri 
The Association has come a long saute : 
sections and the 104 people attending m from the 
meeting in Columbus to 29 sections wn Organ, € 
members today. With the publication almo 
a newsletter, and a number of series of 
monographs, along with national and Sect books al y 
and many other activities, the Association + Tiens | 
felt force in mathematics and mathematics cat JE 
on | fh 


The 75th Anniversary Celebration: To celeb qm 
75th Anniversary of the founding of MA pes qfi $ 
Mathematics Meetings are being held on The of Is) dre 
University campus. 10S aher d 

The first day of the meeting, MAA Day, wills | 
devoted entirely to activities of the Association ` 5 ; 
even committee meetings will be scheduled that day Te a 
day will begin with Opening Ceremonies. The firs ins} NCT) 
address will be given by G. BALEY PRICE, University sation 


Kansas, Past President of the MAA (1957-1958), v: (dist 
has been active in the MAA for over fifty years. A dir 


Associ 
ceremony will follow marking the installation of | Wome 
plaques, one outside room 101 of Page Hall (the viz| matica 


room where the MAA was organized in 1915) a | The 
other near the office of the Department of Mathemat| ty Pu 
All those attending the meetings are invited to ^| oson 
Page Hall and the mathematics offices to ste the ace) pen 
settings of these commemorative plaques. The nos The 
will be completed with an invited address by Jao 
GRABINER, Pitzer College, who is à noted historiat © (air) 
mathematics. 


four major thirty-minute ad- 
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ture taking round out the 


| emoon: m for the remaining three days will more 
The De a Joint Mathematics Meeting, but with 
cable ures. There will be ten Joint Invited 
: ach jointly sponsored by the MAA and one 
Ed i The ten cosponsoring organizations 


à er organization. t 
| egin order of founding) are the American Associa- 
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il &| infor the Ad : 
ul ian Mathematical Society (AMS), Pi Mu Epsilon, Inc. 
„Tel MB, National Council of Teachers of Mathematics 
ii| NCTM), Canadian Mathematical Society (CMS), Asso- 
(‘ation for Computing Machinery (ACM), Society for 


| and Applied Mathematics (SIAM), National 


vancement of Science (AAAS), the Amer- 


t sociation of Mathematicians (NAM), Association for 
«| omen in Mathematics (AWM), and American Mathe- 
«| nail Association of Two-Year Colleges (AMATYC). 
J The Earle Raymond Hedrick Lectures will be given 
; y PHILIP J. Davis, Brown University. HELAMAN FER- 
: UE mathematical sculptor, will make a thirty-minute 
: En on the morning of August 9. 

he Program Committee coincides with the Commit- 


lt on the CE B 
n 15th Anniversary: GERALD L. ALEXANDERSON 


orian É| (chai) 
) Davo W. BALLEW, LEONARD GILLMAN, IVAN 


a Meeti 
Digitized by Arya sa S DR Sation Chennai and eGangotri 


T z E 

E EILEEN L. PorANI, G. BALEY PRICE, JoHN O. 
EDL, KENNETH A. Ross, Marcia P. SWARD (ex offi- 
cio), and ALFRED B. WILLcox (ex officio). 


B E August 8, 1990: The Opening Ceremonies 
place from 8:30 a.m. to 9:30 a.m. The First 
Invited Address will be given by G. BALEY Price, Uni- 
versity of Kansas, at 9:55 a.m. The title of his address is 
The Seventy-Fifth Anniversary Celebration. At 10:55 a.m. 
there will be a brief ceremony in Mershon Auditorium 
marking the dedication of a plaque installed at the site 
where the MAA was organized in December 1915. The 
Second Invited Address will be given by JUDITH V. GRA- 
BINER, Pitzer College, at 11:10 a.m. and is titled Was 
Newton's calculus just a dead end? Maclaurin and the 
Scottish connection. 

Beginning at 1:30 p.m. there will be four major thirty- 
minute addresses as follows: WADE ELLIs, JR., West 
Valley College, will speak at 1:30 p.m. on Mathematics 
and computation: Proliferation and fragmentation. PAUL 
R. HALMOS, Santa Clara University, will speak at 2:10 
p.m. on Has progress in mathematics slowed down? 
PETER J. HILTON, State University of New York at 
Binghamton, will speak at 2:50 p.m. on The contribution 
of mathematics to education. CATHLEEN S. MORAWETZ, 
Courant Institute for Mathematical Sciences at New 
York University, will lecture on The last 75 years: Giants 
of applied mathematics at 3:30 p.m. 

There will be a mathematical circus emphasizing 
juggling and magic from 4:45 p.m. to 5:45 p.m. Just 
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prior to this, at 4:15 p.m., an historic group picture will 
be taken. All participants are warmly invited to gather 
in the Mirror Lake Hollow Amphitheater. A student 
reception is scheduled from 6:00 p.m. to 7:00 p.m. and 
a banquet open to all participants will be held in the 
evening beginning at 7:00 p.m. See the section on Social 
Events for more details. 

Hedrick Lectures: The 38th Earle Raymond Hedrick 
Lectures will be given by PHiuip J. Davis of Brown Uni- 
versity. These lectures are scheduled from 1:15 p.m. to 
2:15 p.m. on Thursday, Friday, and Saturday, August 9- 
11. The series of lectures is titled Spirals from Theodorus 
of Cyrene to meta-chaos. The first lecture is titled Spirals: 
Old and new; the second is titled Lessons from Euler; 
and the third is titled Theodorus goes wild. 

Other MAA Talks: ARTHUR BENJAMIN of Harvey 
Mudd College will give a special lecture at 4:30 p.m. on 
Thursday, August 9, on The art of mental calculation. 
Benjamin is noted for his extraordinary ability to do 
complicated calculations without any external memory 

aids like pencil and paper. HELAMAN FERGUSON, Su- 
percomputing Research Center, will give a thirty-minute 
presentation on sculpturing at 8:00 a.m. on Thursday, 
August 9. 

Joint Invited Addresses: As a special feature of the 
75th Anniversary Celebration, there will be ten joint 
invited fifty-minute addresses as follows: 

AAAS-MAA Address: RICHARD ASKEY, University of 
Wisconsin, Madison, Lost and found mathematics, 8:50 
a.m., Thursday. 
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AMS-MAA Address: SAUNDERS Mac 
sity of Chicago, Algebra as a means «pct 


mathematics, 9:55 a.m., Thursday, af Unders | M 
MAA-NCTM Address: JOHN A. Dosgey yt! 
University, Mathematics education- yes; Y, Ilin ISS, j in 
erday ty oe 
tomorrow, 11:00 a.m., Thursday. y Oday ay, ate 
MAA-PME Address: IvAN Niven, Unver 1 " r 
gon, Problems for all seasons, 2:30 p.m. Thine Of 0s. | piki 
CMS-MAA Address: PAULO RIBENBOIM Quei ifort 
versity, Prime number records, 2:30 p.m. Fide jj ma 
MAA-SIAM Address: RICHARD TAPIA, Ri gg 
sity, Interior point methods for linear program; I M 
overview, 3:35 p.m., Friday. PINS: & | ah 
ACM-MAA Address: JURIS HARTMANIs, Cornelli i 
versity, On the computational complexity of im P ghedi 
ematics, 8:50 a.m., Saturday. UN m 
MAA-NAM Address: CARL PRATHER, Virginia Poy. i 
technic Institute and State University, Intriguing pot joi 
lems about zeros in complex analysis, 9:55 a.m., Saturdy, ^f pr 
AWM-MAA Address: JUDITH ROITMAN, Universi (stich 
of Kansas, The uses of set theory, 11:00 a.m., Saturday rache 
AMATYC-MAA Address: KARL J. SMITH, Santa Ro | vide i 
Junior College, Crisis in mathematics education: persi | hou 
tive from the two-year college, 2:30 p.m., Saturday. — | sup 
Abbreviations above are as follows: AAAS = Am | lous 
can Association for the Advancement of Science, AM ihn 
= American Mathematical Society; PME = Pi Mu Ep | at 
silon, Inc; NCTM = National Council of Teachers t ‘ure 
Mathematics; CMS = Canadian Mathematical Suit = 
ACM = Association for Computing Machinery; S rs 
Society for Industrial and Applied Mathematics, «i : fe 
— National Association of Mathematicians, S z iiu 
Association for Women in Mathematics; AMA "GM 
American Mathematical Association of Two ti hei 
leges. These organizations are listed in the or : Mary 
age; AAAS is oldest and AMATYC is ue fa Ils 
Minicourses: Thirteen Minicourses e i 5 
by the MAA. The names and affiliations oe and Th 
the topics, the dates and times of their Es JL 
enrollment limitations of each are as foll (0 y Matic 
Minicourse #1: Using metacognitive d Geneve he T 
prove instruction is being organize A is see f 
KNIGHT, Coppin State College. part rsday: AUB 
from 8:00 a.m. to 10:00 a.m. on I on TE 
and Part B from 2:30 p.m. to 430 P^^— y 
August 9. Enrollment is limited to 2 effective n i 
Are your students using efficient 27.5 a If E di f wy 
to attack exercises and problem situa ents 2 oo Th 
not? Given similar or new situation» wide ge UN 
unable to implement previously leone r the a, 3o 
and strategies in finding results. bn ing UC "ug [t 
is the holistic approach of underst ro wi Ny 
of mathematics and how they inta ans wt 
and use information. Perhaps S 
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Metacognition instructional strategies 
professors to assist their students 
ni critical thinkers and problem solvers. Using 
jme mode, the organizer will demonstrate 
be dded in a metacognitive framework, 
qui ist students in shaping their learning and 
j jll assi The course will include 7) background 
siking SUIS metacognition and critical thinking and 
domain 1^ exercises and examples generated from 
etm, analytic geometry and calculus. 
DM #2: Planning, funding, and administering 
Mn hancement projects is being organized by T. 
E ur STEVENS, St. Louis University. Part A is 
m from 8:00 a.m. to 10:00 a.m. on Thursday, 
imd 9, and Part B from 2:30 p.m. to 4:30 p.m. on 
Thursday, August 9. Enrollment 1S limited to 30. 
Increasingly, mathematicians are being called upon 
join in the national effort to improve the quality 
of precollege education in mathematics. One way in 
shich mathematicians can become involved is through 
vacher enhancement programs. These programs pro- 
tide in-service education for precollege teachers, often 
hough summer workshops. Federal funding is available 
support many of these programs. This Minicourse will 
Qus on questions such as: How do we plan a teacher 
‘hancement project? How do we develop contacts and 
cy interactions with the schools? What funding 
„€s are available? How do we prepare a persuasive 
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edu Participants will hear presentations by 

Wm Project directors and by a current or former 
Officer of a funding agency. Some hands-on 


‘tivities į à 
‘eluded, Boule art of proposal preparation will be 
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i RY S PES z 5 
ein ; #3: A seminar on women in mathematics 
yp $ Organize 


ays Colle d by Miriam P. Cooney csc, Saint 
MN oe Part A is scheduled from 10:15 a.m. to 
n. t c. hursday, August 9, and Part B from 4:45 
Med to 0. 9n Thursday, August 9. Enrollment is 
* Boa] QE UR 
2 Conduct 2 a Minicourse is to prepare participants 
a aris that identifies women mathe- 
thematical ts Present), studies their lives and 
5 mathemathe as a context for their work, 
iouis as a human pursuit. The con- 
bas Women en Te the seminar, will include 
Te causes -. Pathematicians, gender bias and 
Wo Kerne es eh on gender differences, al- 
Noi ers Ways “aming styles, and recent research 
t tahe, SPects op 2OWing.” Assuming that social- 
: Matic, the learning are important to students 
Seminar a, will provide strategies 
o fhtial mat x provides a support group to 
Bm x format 2ématics majors, both women 
ding con- Will follow seminar-style discus- 
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of teaching. Readings and a syllabus with an extensive 
bibliography will be sent to participants prior to the 
meeting. 
i Minicourse #4: A calculus laboratory using Mathemat- 
ica is being organized by MICHAEL BARRY, BENJAMIN 
HAYTOCK and RICHARD MCDERMOT, Allegheny College. 
Part A is scheduled from 10:15 a.m. to 12:15 p.m. on 
Thursday, August 9, and Part B from 4:45 p.m. to 6:45 
p.m. on Thursday, August 9. Enrollment is limited to 30. 
The development of easy-to-use computer software 
with two and three-dimensional graphics and symbolic 
manipulation capabilities is leading to fundamental 
changes in the way we teach, and the way students learn, 
undergraduate mathematics. One of the most powerful 
of these software systems is Mathematica, developed by 
Wolfram Research, Inc. under the direction of Stephen 
Wolfram. In this Minicourse participants will receive 
hands-on instruction in the use of Mathematica on the 
NeXT computer and in the ways that Mathematica and 
similar software systems can be used to enhance the 
student's understanding of calculus concepts. Attention 
will also be given to techniques for the development 
of applications packages and on-line textbook modules 
using the Mathematica Notebook Facility, and to compar- 
isons of the features of different versions of Mathematica 
and of other graphics and symbolic systems. No prior 
experience with computers is required. 

Minicourse $5: Using history in teaching calculus 
is being organized by V. FREDERICK RICKEY, Bowling 
Green State University and on leave at U.S. Military 
Academy. Part A is scheduled from 10:15 a.m. to 12:15 
p.m. on Thursday, August 9, and Part B from 4:45 
p.m. to 6:45 p.m. on Thursday, August 9. Enrollment is 
limited to 80. 

Students of the calculus instinctively ask many pene- 
trating questions: What is the calculus? What good is it? 
Why are the concepts presented the way they are? As the 
calculus reform movement eliminates the computational 
drudgery to concentrate on the fundamental ideas of the 
calculus, it will be even more imperative to respond to 
these questions. The answers are inherently historical, 
and so by interjecting a historical vein into our teaching 
we can respond to these questions in meaningful and 
inspiring ways. A wide variety of ideas for using the 
history of the calculus that have been successfully used 
to motivate students will be presented. Some samples: 
The geographical origins of the integral of the secant, 
an idea of Fermat for integrating x", a trick of Eu- 
ler’s for max-min problems, and how an analysis of a 
oof of Cauchy leads to the definition of uniform 


r 
he bliographies and historical notes will be 
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Minicourse #6: Writing to learn mathematics is being 


ized by AGNES AZZOLINO, Middlesex County Col- 
heduled from 8:30 a.m. to 10:30 a.m. on 
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Friday, August 10, Part B from 2:30 p.m. to 4:30 p.m. on 
Friday, August 10, and Part C from 8:00 a.m. to 10:00 
a.m. on Saturday, August 11. Enrollment is limited to 
50. 


The objectives of this Minicourse are to establish a 


community interested in writing to learn mathematics 
(WTLM) and to broaden the awareness of its mem- 
bers. Participants will consider and discuss ways to use 
WTLM; talk to each other, exchange materials, and 
consider the next steps for their development of WTLM 
techniques and assignments. [Participants are encour- 
aged to bring copies of written materials they wish to 
share.] The novice will see a broad but cohesive picture 
of possible writing assignments and will hear about indi- 
viduals using WTLM. The intermediate will be given an 


opportunity to verbalize about successes and problems 
and to ask advice of experts. The experts will be afforded 
the opportunity to stimulate novices, intermediates, and 
other experts by a method other than the publication of 
a journal article or presentation of a paper. 

Minicourse #7: Exploring mathematics with the NeXT 
computer is being organized by CHARLES G. FLEMING 
and Jupy D. HarcHIN, Eastern Illinois University. Part 
A is scheduled from 8:30 a.m. to 10:30 a.m. on Friday, 
August 10, and Part B from 2:30 p.m. to 4:30 p.m. on 
Friday, August 10. Enrollment is limited to 30. 

The goals of the Minicourse are as follows: (1) 
To examine software currently available for the NeXT 
computer that can be used in undergraduate mathematics 
courses. We will look at software for the NeXT which 
is currently available for use in courses such as calculus, 
differential equations, abstract algebra, and differential 
geometry, as well as Mathematica packages and front 
ends. (2) To examine the software development tools 
available on the NeXT computer, including Interface 
Builder. We will also look briefly at ways in which other 
programs can communicate easily with Mathematica. (3) 
To demonstrate the hardware capabilities of the NeXT 
computer. In particular, we will demonstrate the sound 
and high resolution capabilities of the NeXT computer. 

Participants will participate in “hands-on” activities 
with all of the software discussed. While no actual 
programming will be required, participants should have 
a basic understanding of programming in a high-level 

language. 


Minicourse #8: A mathematicians’s introduction to 
the HP-48SX scientific expandable calculator for first-time 
users is being organized by JoHN KENELLY and Don 
LATORRE, Clemson University. Part A is scheduled from 
8:30 a.m. to 10:30 a.m. on Friday, August 10, and Part 
B from 1:00 p.m. to 3:00 p.m. on Saturday, August 11. 


Enrollment is limited to 30. 


The Minicourse will be a mathematician’s hands-on 
introduction to the HP-48SX and some of the new 
features which make it so powerful — like the Equation 
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Writer, the HP Solve and Plot applicati 
Matrix Writer. The course will illustrate E TAM 
in several undergraduate courses: calculus i f the fis [i 
and differential equations. Participants w Td. Jun 
handout that includes several customized. be te, " 
use in these courses. The transfer of data fr Togram. te | ug 
to another and between the 48SX and a EL One ggg. M 
will be demonstrated, and the use of pli CTOCOMp y atl 
expand memory — both ROM and RA ae Cards qd 
discussed. An HP-48SX calculator will be e. Wil | gon | 
participant in the Minicourse. Wed tog; | poce 
Minicourse #9: Starting, funding and sustai, e. 


: : a : ling my | 2 
ematics laboratories is being organized by um ^ 
WHITE, Kenyon College. Part A is scheduled from ü ai 


a.m. to 10:30 a.m. on Friday, August 10, and Pari B fryn | can b 
2:30 p.m. to 4:30 p.m. on Friday, August 10. Enroliney| tt 
is limited to 30. - | io 

This Minicourse will familiarize participants wi; | This 
successful examples of the use of computer labos 0M 
ries in the undergraduate mathematics curriculum. Te Math 
course will feature descriptions of ongoing example | new 1 
such laboratories by three or four faculty who have bs} y 
involved in them in a variety of settings. The preset pe 
tions will describe the curricular innovations that fat king 
been made possible by the availability ofa mathemati Warr 
computer laboratory, the software that has been fow ied 
useful, and the means by which the laboratories obti LE 
their initial funding and continuing support. Part oi d Ih 
Minicourse will outline sources of funding and ue am 
for increasing the probability of success for ut. tam) 
for such funding. Participants who want 4 cop) i i Partic 
instructional software may request it at the course nstru 
will be sent to them for a nominal fee. “ali ate p 

Minicourse #10: CAS laboratory project cil an 
being organized by CARL LEINBACH, eae aml g 
Part A is scheduled from 8:00 a.m. ee p. pi " 
Saturday, August 11, and Part B from ent is jimited "| ui i 
p.m. on Saturday, August 11. Enrollm IE 
30. 
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a laboratory calculus course, participan ory es m 
on experience working in sim l ch other d f 
Participants will also work nes es Jabs th n 
the instructor to develop outlines tor ourse La Ag at 
present as part of their own calculus Compute 2a 
will be conducted using the D achi 
System available for MS/DOS "s ihat 
512K of internal memory. The la a 
may be easily transferred to 4 Com ipulati oh] g 
havi mbolic m0. patio" ^| e 
ing a competent Sym? proxi. cgi vl b. 
graphics display, and numerical B mou Tas 
Minicourse #11: Producing ma 
thematica: Calculus 4^ 
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; BROWN, HORACIO PORTA, and JERRY 
py Do f Illinois, Urbana. Part A is scheduled 
12:15 p.m. on Saturday, August 11, 
li, Jin tp from 3:15 p.m. to 5:15 p.m. on Saturday, 
ia, [ sf") Enrollment Is limited to I. 
mj, | ugs! a otebooks allow ful y word-processed 
ep) Mathen serted in the middle of active Mathematica 
Mpg | gi por nstitutes a new medium of communica- 
ards». | oode This CO he advantage of a standard word 

the advantage of an enormously powerful 
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i aa upcoming calculation can be discussed, the cal- 

we m can be executed and the meaning of the result 
XI (i 


Bis | on be assessed in one single medium. An electronic 
ollm; | vu, Calculus & Mathematica, is under development at 
“| linis and is running in test form at ten other schools. 
twèl Tis Minicourse will consist of a brief introduction 
bors t Mathematica, the examination of a few Calculus & 
m. Tef Mathematica Notebooks, and an introduction to writing 
psc | ie Mathematica Notebooks for use in the classroom. 


ve beti xi - d ; 
E “| Minicourse #12: Exploring statistics and discrete math- 


m anatics topics using inexpensive graphing calculators is 
emai a organized by FRANKLIN DEMANA and BERT K. 
fol PAIS Ohio State University. This Minicourse is sched- 
bis T from 10:15 a.m. to 12:15 p.m. on Saturday, August 
cof aleni is limited to 40. 
vil! mee or less) graphing calculators can 
09055) ec "ina change the way we teach (and students 
of itp ae mathematics, precalculus and calculus. 
T S S will learn how to use *state; of the art" Texas 
a overt graphing calculators. Graphing calculators 
clit Pieria, COTS that permit the user to make and test 
Cole ia sho Mons by looking at a large number of examples 
mol, period of ti ; : 
at. f Systems o time, to easily solve large (up to 6 by 
| Dlicatig $ equations, and to deal with problems and 
"l include Vm are not contrived. Mathematical topics 
j| analysis ane Systems of equations, matrix algebra, 
» and statistica] modeling. 


J i Minicoy 
isi pir nonmaih E Spreadsheet based mathematical top- 
; NUNT TI EES Majors is being organized by V. 
2} led from 1 versity of North Florida. Part A is 
nd“ M ll 10:15 a.m. to 12:15 p.m. on Saturday, 
f , E on 3:15 p.m. to 5:15 p.m. on 
fA May TESS s : Enrollment is limited to 30. 
A Sy, les tudents form a very large clientele for math- 
elects ays. All these students invariably 
ke 44, Mancia] ED Spreadsheet which is the basic 
UM af nalysis. Mathematics departments 
|| ty, te matics th this and have these students also 
j| qas, Po benefi Tough the electronic spreadsheet. 
a s i to this approach: (1) These stu- 
ts an earn a new programming language. 
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(2) Since many of these students will continue to use 
spreadsheets in their jobs, the knowledge gained in school 
does not become useless when they finish school. In this 
course, use of spreadsheets in learning the following tra- 
ditional topics for business majors will be demonstrated: 
Gaussian elimination, matrix operations, solving linear 
programming problems, graphing, limits and continuity, 
areas under curves. Necessary computer facilities and 
the software for gaining hands-on experience will be 
available. Lecture notes will be provided. 

Participants interested in attending any of the MAA 
Minicourses should complete the MAA Minicourse Pre- 
registration Form found at the back of this issue and 
send it directly to the MAA office at the address given 
on the form so as to arrive prior to the June 6 deadline. 
DO NOT SEND THIS FORM TO PROVIDENCE. 
Please note that these MAA Minicourses are NOT the 
AMS Short Course. After the deadline, potential partic- 
ipants are encouraged to call the MAA headquarters at 
800-331-1622. 

Please note that prepayment is required. Payment can 
be made by check payable to MAA (Canadian checks must 
be marked “in U.S. funds") or Visa or MASTERCARD 
credit cards. 

The MAA Minicourses are open only to persons who 
register for the Joint Mathematics Meetings and pay 
the Joint Meetings registration fee. If the only reason 
for registering for the Joint Meetings is to gain admis- 
sion to a MAA Minicourse, this should be indicated by 
checking the appropriate box on the MAA Minicourse 
Preregistration Form. Then, if the Minicourse is fully 
subscribed, full refund can be made of the Joint Meet- 
ings preregistration fee. Otherwise, the Joint Meetings 
preregistration will be processed, and then be subject to 
the 50% refund rule. Participants should take care when 
cancelling Minicourse preregistration to make clear their 
intention as to their Joint Meetings preregistration, since 
if no instruction is given, the Joint Meetings registration 
will also be cancelled. PREREGISTRATION FORMS 
FOR THE JOINT MEETINGS SHOULD BE MAILED 
TO PROVIDENCE PRIOR TO THE DEADLINE OF 

VE 6. 
aoe registration fee for MAA Minicourses #4, Fees 
10, 11, and 13 is $60. The registration fee for Minicourse 
#12 is $18. The registration fee for all other Minicourses 


is $36. 

Contributed Papers: Contributed papers are being 
accepted on several topics in collegiate mathematics. The 
topics, organizers, their affiliations, and the days they 


will meet are: 

Liberal arts mathematics courses, SOLOMON A. GAR- 
FUNKEL, Consortium for Mathematics and its Appli- 
cations (COMAP), Friday, August 10, morning and 


Programs they can KkBily P vella Bem. Gurukul KAGE ERO, Haridwar 
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This session will be devoted to the mathematical 


content and course design for liberal arts students. 
Papers which address these themes in the context of 
long-term literacy goals as well as core undergraduate 
curriculum issues are solicited. 


Toward equity and excellence: Efforts to increase the 
number of minorities and women in the profession, 
CAROLYN R. MAHONEY, California State University 
at San Marcos, Thursday afternoon, August 10, and 
Friday morning, August 10. 

Papers are welcome discussing precollege interven- 


tions, college and graduate school seminar workshops, 
and mentor programs, institutional initiatives as well as 


state and national efforts aimed at increasing participa- 
tion of underrepresented groups. 
e The interface between mathematics and operations 


research, LINN I. SENNOTT, Illinois State University, 

Normal, Thursday, August 10, morning and after- 

noon. 

The session has two purposes: 1) to illustrate the 
contributions of mathematics to the development of op- 
erations research via such topics as linear programming, 
queueing theory, etc., and 2) to acquaint mathemati- 
cians with the application of operations research models. 
Papers are solicited in either (or both) of these areas. 

Presentations are normally limited to ten minutes, 
although selected contributors may be given up to twenty 
minutes. Individuals wishing to submit papers for any of 
these sessions should send the following information to 
the MAA Washington office at 1529 Eighteenth Street, 
NW, Washington, DC 20036 by May 18: 

1. Title 

2. Intended session 

3. A one-paragraph abstract (for distribution at the 
meeting) 

4. A one-page outline of the presentation 


Other MAA Sessions 
MAA Undergraduate Student Paper Session: The third 
MAA Undergraduate Student Paper Session will take 
place from 10:30 a.m. to 12:20 p.m. on Saturday, 
August 11. The session is sponsored by the MAA in 
conjunction with Pi Mu Epsilon, the undergraduate 
mathematics honorary society, and the MAA Student 
Chapters. Nominations for 10-15 minute papers from 
Sections of the MAA, mathematics departments, and 
other interested parties, with a brief abstract, should be 
sent to Ronald F. Barnes, Department of Mathematics, 


University of Houston-Downtown, 1 Main St., Houston, 
TX 77002. Nominations would be appreciated by May 
15, 1990. 


In addition to the Student Paper Session, MAA and 


Pi Mu Epsilon will cosponsor a number of other stu- 
dent activities. Funds for these activities and travel 


assistance (up to $200) for authors of 
have been provided by a grant from 
ucation Foundation. Following the m 
on Wednesday, there will be a student reca ttt 
6:00 p.m. to 7:00 p.m. A breakfast for M 10n fr. 
Advisors and Coordinators is Scheduled f, ae 
morning from 7:30 a.m. to 8:30 a.m. Or Thurs, 

There will be an MAA Student C ; 
sion from 9:00 a.m. to 10:30 a.m. ox i Pind Diy 
9, organized by APARNA W. HIGGINS, Unive Apis 
ton. The purpose of the discussion will be to d Dy. 
mathematics is used in the “real” world and to inde boy 
variety of career opportunities available to PDA 
Bachelor's degree in mathematics. Mathematicians i 
local Ohio industries will serve on the panel. ^y 

There will be a session on Modeling from g 
a.m. to 9:30 a.m. on Friday, August 10, organized h 
BEN A. FUSARO, Salisbury State University. Outstandinų 
student teams from the 1990 Mathematics Contest i 


pers sj 
the EXX9 a 
athemar, tt 


Modeling will present their attempts to handle m / 


unsolved real-world problems. The first requires i 
distribution pattern for the diffusion of drugs villi 
the brain. The second asks for an efficient way for w 
vehicles to plow (or sweep) a grid of roads. 

Poster Session on Symbolic Computation: The Cont 
mittee on the Undergraduate Program in Mathemats 
(CUPM) Subcommittee on Symbolic Computer Systeri 
is sponsoring a poster session from 8:00 a.m. to noon t 
Thursday, August 9. The particular focus of this 
will be What students learn in the symbolic a 
ing environment. This will be an opportunity for (NF 
interested in symbolic computation 
supercalculators) to exchange informa 
informally. Each presenter will have a ta? sii 
distribute material, and sufficient electrical HE 
be available to facilitate computer cen ee 
senters must furnish their own CO Oar be red 
sign a release of liability form 
from the organizer, Joan R. 
of Mathematics, Colorado Schoo 
80401.) 


tion and opino 


table to dispi 
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el is scheduled from 2:30 p.m. to 4:00 
August 9. The panelists are WILLIAM 
Polytechnic Institute; JOHN HARVEY, 
consin, Madison; MICHAEL HENLE, 
d JEANETTE PALMITER, Kenyon Col- 
panel organizer 1$ qn: J. msc ie 
ge titute of Technology. The panelists, charged 
pulman Ins will consider the curricula of the first two 
p P e mathematics, the advanced mathematics 
E arses in disciplines such as engineering 
curses, an addressing the question "Given the avail- 
gi RIS ater algebra, what mathematics should 
x k we teach, and how should we teach it?” 

M Presentation on Symbolic Computation: The 
(UPM Subcommittee on Symbolic Computer Systems is 
gonsoring à special presentation by PAUL ZORN, St. Olaf 
College. He will give a lecture at 4:30 p.m. on Thursday, 
just 9, titled Symbolic computing in undergraduate 


s pan 
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s hursday. 
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(n rsl 


grin College; aP 


\ qathematics: symbols, pictures, numbers, and insights. 


Panel Discussion on Visualization: The Committee 
m Computers in Mathematics Education (CCIME) is 
sponsoring a panel discussion on the Visualization Project 
which will address the role of visualization in teaching 
ad learning mathematics at the undergraduate level. 


| Topics will include the role of computer graphics as 


wlas non-computer based visualization and aspects of 
"wal thinking in a variety of mathematical fields. This 
mu culerowth of the Project on Visualization, 
ns a CCIME. The panel discussion is scheduled 
Til the emo 10:50 a.m. on Friday, August 10, 
U minutes E expected to last 90 minutes leaving 
had wil ae ane for questions and discussion. The 

the Pacifi ude WALTER ZIMMERMANN, University 
D inc (moderator), HERMAN E. GOLLWITZER, 


Tele Univar: 
niv 
“sity, and VALERIE A. MILLER, Georgia 
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q SINE The panelists will include JoAN 
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site visit. It will be led by ALAN C. Tucker, SUNY at 
Stony Brook, Jonn W. KENELLY, Clemson University, 
and RICHARD MILLMAN. Wright State University, chair 
of the Committee on Consultants. The discussion is 
primarily intended for those who are consultants, but 
anyone who wishes to attend is welcome. In particular, 
mathematicians who are thinking about having a team 
of consultants visit their university may want to attend 
this session. 

Panel Discussion on Quantitative Literacy: There will 
be a panel discussion on Quantitative literacy from 8:50 
a.m. to 9:40 a.m. on Thursday, August 9, sponsored 
by the CUPM Subcommittee on Quantitative Literacy 
Requirements (Linda R. Sons, chair). One of the panelists 
will be JOANNE S. GRowNEY, Bloomsburg University of 
Pennsylvania. 

Calculus Reform Today: An Overview: The CUPM 
Subcommittee on Calculus Reform and the First Two 
Years (CRAFTY) is sponsoring a panel discussion on 
calculus reform from 9:00 a.m. to 10:20 a.m. on Saturday, 
August 11. The panelists are members of CRAFTY 
(Thomas W. Tucker, chair). With support from the 
National Science Foundation, CRAFTY is preparing a 
book surveying new calculus projects. The book, which 
should appear in the MAA Notes series in time for the 
Columbus meeting, includes detailed descriptions of ten 
projects and abstracts for fifty others. Based on their 
experiences in the CRAFTY project, the panelists will 
attempt to give an overview of calculus reform: where it 
is today and where it seems to be going. 

State Mathematics Coalitions: The MAA Science Pol- 
icy Committee is sponsoring a panel discussion on State 
Mathematics Coalitions, which are alliances of education, 
corporate, and public policy leaders working to improve 
mathematics education. The Mathematical Sciences Ed- 
ucation Board, through grants from the Exxon Education 
Foundation and the Carnegie Corporation of New York, 
is supporting the development of pilot coalitions in 25 
states. This panel discussion, which is scheduled from 
10:30 a.m. to noon on Saturday, August 11, will outline 
the goals and the structure of these coalitions and will 
describe particular examples of such coalitions and their 
activities. Panelists include MARJORIE ENNEKING, Port- 
land State University; ROBERT J. KANskv, Mathematical 
Sciences Education Board; and HARVEY B. KEYNES, Uni- 
versity of Minnesota, Minneapolis (moderator). : 

Committee on Participation of Women: The Commit- 
tee on the Participation of Women 1s sponsoring a special 
lecture by JubY GREEN, Marymount University, titled 
History of women in the MAA. This lecture is scheduled 
at 3:35 p.m. on Saturday, August i. : 

The MAA Committee on Participation of Women 
ns to hold discussion groups following skits about 
i-inequities at the San Francisco meeting in January, 


seeks volunteer discussion leaders able to 
n, Haridwar 


pla 
min 


spend two hours at the Columbus meeting learning how 
to become an effective discussion leader. Please inform 


Pat Kenschaft, Montclair State College, Upper Montclair 
NJ 07043, Committee Chair. 


Prize Session and Business Meeting: The MAA Prize 
Session and Business Meeting is scheduled from 5:05 
p.m. to 6:00 p.m. on Friday, August 10. The Allendoerfer, 
Ford and Pólya Awards will be presented at this meeting, 
which is open to all members of the Association. 


Board of Governors: The MAA Board of Governors 
will meet at 8:30 a.m. on Tuesday, August 7. This 
meeting is open to all members of the Association. 


Section Officers: There will be a Section Officers’ 
meeting at 4:00 p.m. on Tuesday, August 7. 


Activities of Other Organizations 
The Association for Women in Mathematics (AWM) is 
sponsoring a panel discussion on Thursday, August 9. at 
9:00 a.m. 

The First Annual Alice T. Schafer Mathematics Prize 
will be presented at the AWM Membership Meeting 
which will be held at 10:15 a.m. on Thursday, August 9. 

An open reception is planned for Thursday evening, 
August 9, at 9:00 p.m. 

The Joint Policy Board for Mathematics (JPBM) Com- 
mittee for Mathematics Department Heads has organized 
a National Meeting of Department Heads at 8:15 p.m. 
on Tuesday, August 7. 

The National Science Foundation (NSF) invites par- 
ticipants at the Joint Mathematics Meetings to meet 
informally with staff members over the lunch hour (noon 
to 1:00 p.m.) daily, Thursday- Saturday, August 9-11. 
Short presentations on proposal writing and processing 
and Foundation priorities will be followed by the op- 
portunity for individual questions. Please bring a lunch 
(or not) and join us. The Thursday session will focus on 
education, the Friday session will focus on research, and 
the Saturday session will include discussions of education 
and research. Friday will also provide an opportunity to 
discuss priorities and processes at other Federal agencies 
funding mathematics research. 

The NSF will also be represented at a booth in the 
exhibit area. NSF staff members will be available to 
provide counsel and information on NSF programs of 
interest to mathematicians. The booth will be open the 

same days and hours as the exhibits. Times that staff will 
be available will be posted at the booth. 

The Pi Mu Epsilon (ze) J. Sutherland Frame Lecture 
will be delivered on Thursday, August 9, at 8:30 p.m. by 
RONALD L. GRAHAM, AT&T Bell Laboratories. 

There will be sessions for contributed papers Thurs- 
day afternoon and Friday morning and afternoon. 
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Other Events of Interest 


Book Sales and Exhibits 
AMS Information Booth: All meeting Participants x 
invited to visit the AMS Information Booth in theod 
area during the meetings. Complimentary coffee ui 
tea will be served. Carol-Ann Blackwood, Member; 


Manager of the Society, will be at the booth to ans; | ! 


questions about membership in the Society. 


Book Sales: Books published by the AMS and Mi ™ 


will be sold at discounted prices somewhat below the us 
for the same books purchased by mail. These discomi 
will be available only to registered participants wearin 
the official meetings badge. Visa and MasterCard crt! 


cards will be accepted for book sale purchases at ky 


meetings. The book sales will be open the same daysai 
hours as the exhibits. 


Exhibits: The book and educational media um " 
are open Wednesday through Saturday, August 8- 


and Frid | y 


The hours they are open are 1:00 p.m. to 
Wednesday, 9:00 a.m. to 5:00 p.m. Thursday an ict 
and 9:00 a.m. to noon on Saturday. All pue 
encouraged to visit the exhibits during the meetme? 


Other Conferences of Interest scl a 


7 eee} acii 
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Participants interested in the Workshop T. 
on using graphing calculators and co DA rel 
to enchance the teaching and learning Q place n 
mathematics and calculus which will take 

after the Columbus meetings 

item in the News and Annoucements 56 

of Notices. 


Sculpture Exhibit 
During the week of the meetings Gallery © 
Ferguson will be on display 12 the 1! 
Hall, 128 North Oval Mall. n from 
with the artist on Thursday, August ^ 
7:00 p.m. in the Gallery. 


Social Events 


and Davip P. ROSELLE, P 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


»Adgig i s. 
tudent = p 
Can be fis SI) 


iL 

pe e! 
fer t0 ^ ET 

should uns p in this” 


geb 
the work OF opt | 


{mo 
Unive 
of the 
Cover 


HN 


y Secretary of the MAA, will be 
MAA members attending will be 
eeping with the emphasis in 
on the sectional structure of the 


former! 


ending. ly recommended that tickets for this ban- 
JB leg T d through preregistration, since only a 
ga i: em of tickets will be available for sale 
Ms ap Dro are $25 each; the price includes gratuity. 
exhib e n includes chicken cog au vin, whipped potato, 
ee ai Bi rolls, butter, beverage and strawberries Ro- 
bership sinof. Special meals are available upon request, includ- 
AN: vegetarian. Interested participants should complete 
fe appropriate section of the Preregistration/Housing 
dM fm and include payment. In the event of cancellations, 
thees sc refund of the amount paid for the ticket will be 
NOT nade if notification is received in Providence by July 
ia l. After that date, no refund can be given. 
P i - Reeption for MAA 25-Year Members: Since there 
boc! Hl bea banquet open to all participants on MAA Day 
Nednesday, August 8), there will be no MAA Banquet 
ashi : 15-year Members at this meeting. However, there 
“ll be a special reception for 25-year members of the 


EOM 
p.m. UD 6:00 p.m. to 7:30 p.m. on Tuesday, August 


Frit m Rn is open to those individuals who have 
ants 2) e more E a the Association for twenty-five years 
ngs. lieiy mu be held in the Atrium at the Ramada 
of the Associatio and Conference Center. The Officers 
„| emors will n and the members of the Board of 
fa ich, von also attend this reception. Champagne 
TL Bovig N coholic punch, and assorted cheeses will be 
lel Way 3a s 9rmal program is planned, but President 
ce i tiss E Will make some welcoming remarks. 
he x be ma recommended that tickets for this recep- 
pis 1 linite pm through preregistration, since only a 
me i aha tickets will be available for sale 
tion Participa 5 each; the price includes gratuity. 
j| yp”! the Pr, nts should complete the appropriate 
i Won In the "egistration/ Housing Form and include 
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It is strongly recommended that tickets for this banquet 
be purchased through preregistration, since only a very 
limited number of tickets will be available for sale on-site. 
Tickets are $10 each for students and $14 for all others; 
the price includes gratuity. The menu includes boneless 
breast of chicken with herb mushroom sauce, wild rice 
and pistachios, vegetable, rolls and butter, beverage, and 
sherbert. Special meals are available upon request, includ- 
ing vegetarian. Interested participants should complete 
the appropriate section of the Preregistration/Housing 
Form and include payment. In the event of cancellations, 
a 50% refund of the amount paid for the ticket will be 
made if notification is received in Providence by July 
31. After that date, no refund can be given. 

MAA Student Chapters/zye Reception: All students 
are invited to attend a reception cohosted by the MAA 
Student Chapters and Pi Mu Epsilon on Wednesday, 
August 8, at 6:00 p.m. Refreshments will be served. 
Certificates for charter chapters will be awarded. 

Sock Hop: Lets go to the hop!! Participants are 
invited to don their saddle shoes, poodle skirts, varsity 
sweaters, and the like and dance (or listen) to the 
music of the 50's and 60's at the Sock Hop on Friday 
evening, August 10, at 6:30 p.m. Entertainment will be 
provided by a local group called "Frick & Frack" whose 
amusing skits will bring back memories of "Happy Days". 
Their music will move everyone to cha-cha, twist, stroll, 
jitterbug, and do the limbo, while sipping vanilla and 
cherry colas. 

The hop will take place at the Ramada University 
Hotel and Conference Center, located approximately one 
mile from the campus on Olentangy River Road. A free 
shuttle bus will be provided to and from this event. The 
menu includes grilled hot dogs and hamburgers, cole 
slaw, potato salad, brownies, cookies (including Oreos), 
coffee, tea, and punch. For vegetarians, the menu includes 
vegetarian lasagne, Italian vegetables, tossed salad, rolls 
with butter, brownies, cookies, coffee, tea, and punch. 
Participants may indicate their meal preference on the 
Preregistration/Housing Form. Cherry and vanilla colas 
may be purchased at the bar, as well as the usual selection 
of alcoholic beverages. ; 

It is strongly recommended that tickets for this event 
be purchased through preregistration, since only a very 
limited number of tickets will be available for sale on- 
site. Tickets are $15 for adults and $6 for children 12 
ars of age and under, and may be purchased through 
ration by completing the appropriate section 
eregistration/Housing Form, and enclosing the 
A 50% refund can be made on Sock Hop tickets 
31. After July 31, no refunds are possible. 
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Summer List of Applicants ; 
At the direction of the AMS-MAA-SIAM Committee 


loyment Opportunities, which is charged with 
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operation of the Employment Register and with the pub- 
lication of Employment Information in the Mathematical 
Sciences, the Society will publish a Summer List of math- 
ematical scientists seeking employment for distribution 
at the Columbus meetings. 

Copies of the 1990 Summer List of Applicants will 
be available at the Transparencies section of the regis- 
tration desk for $6. Following the meetings, they may 

| be purchased from the AMS office in Providence for 
| $8. This list should prove useful to employers who have 
| last-minute openings in the latter part of the summer or 
| in the fall. 

| 'The deadline for receipt of applicant forms to appear 
| in this Summer List is June 6. 

The applicant preregistration résumé and instructions 
on its completion can be found in this issue of Notices. 

Instead of an Employment Register at the Summer 
Meetings in Columbus, there will be an opportunity for 
posting of both applicant résumé forms and employers' 
announcements of open positions in or near the main 
meetings registration area. There will be no special room 
j set aside for interviews. No provisions will be made 
i by the Society for interviews; arrangements will be the 
« responsibility of each employer and applicant. Messages 
may be left in the message box located in the registration 
area. 

Special applicant and employer forms will be available 
at the Transparencies section of the registration desk both 
for applicants to post résumés and for employers to post 
forms announcing positions. 

Applicants who submit an applicant form, but do not 
plan to attend the meetings, will appear on the printed 
list only. There is no provision made for posting résumés 
for participants who do not attend the meetings. No 
printed lists of employers or applicants who register at 
the meetings will be available after the meetings. 


How to Preregister and 
Get a Room 


How to Preregister 

The importance of preregistration cannot be overem- 
| phasized. Those who preregister pay fees considerably 
| lower than the fegs that will be charged for registration 
| at the meetings, and receive typeset badges instead of 
j typewritten ones. 
| There are two separate preregistration deadlines, each 

with its own advantages and benefits. 
| All ORDINARY preregistrants will receive formal 
acknowledgements prior to the meetings. FINAL pre- 
registrants will receive a letter from the Mathematics 
Meetings Housing Bureau (including receipt of payment) 
prior to the meetings. 
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which the participant can recelve this mailing. The roug 
will be a special assistance desk at the meetings tpa; | i ^ 
individuals who either do not receive this mailing c te P 
who have a problem with their badge. Please note ty ‘#0 
a $2 replacement fee will be charged for programs ai ( 9! 
badges that are mailed but not taken to the meetin: akno 
Unfortunately, it will not be possible to make chans fadi 
to badges received through the mail before the meetins itt 
Also, it will not be possible to include any tic ks 
to special events purchased through preregistration t ae 
the mailing with the badge and program. There v " : 
be a special Tickets section at the Joint Mathema M 
Meetings Registration Desk where prepurchased tic l 
to the MAA Banquet, zue Banquet, MAA Reception 
25-year Members, MAA Student Chapter Advisors ^ 
Coordinators Breakfast, and/or the Sock Hop may) Ma 
picked up. asin 
FINAL Preregistration: Those who pon m No 
FINAL deadline of July 11 will pick up ; i «nl m 
and program at the meetings. Unfortunate poust ls 
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ere vi| Registration Fees: The Joint Meetings registration 
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j ticket} lon fees listed below. 
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dail Ge by an amount insufficient to cover the 

payments due. We are sorry, but it is not possible 
for the Mathematics Meetings Housing Bureau to refund 
amounts less than $2. Preregistration forms received well 
before the deadline of June 6 which are not accompanied 
by correct payment will be returned to the participant 
with a request for resubmission with full payment. This 
will, of course, delay the processing of any housing 
request. 

An income tax deduction is allowed for education 
expenses, including registration fees. cost of travel, meals 
and lodging incurred to (i) maintain or improve skills 
in one's employment or trade or business or (ii) meet 
express requirements of an employer or a law imposed 
as a condition to retention of employment, job status, 
or rate of compensation. This is true even for education 
that leads to a degree. However, the Tax Reform Act of 
1986 has introduced significant changes to this area. In 
general, the deduction for meals is limited to 8096 of the 
cost. Unreimbursed employee educational expenses are 
subject to a 296 of adjusted gross income floor. However, 
there are exceptions to these rules. Therefore, one should 
contact one's tax advisor to determine the applicability 
of these provisions. 

There is no extra charge for members of the families 
of registered participants, except that all professional 
mathematicians who wish to attend sessions must register 
independently. 

Nonmembers who preregister or register at the meet- 
ings and pay the nonmember fee will receive mailings 
from AMS and MAA, after the meetings are over, con- 
taining information about a special membership offer. 


How to Get a Room 

The use of the services offered by the Mathematics 
Meetings Housing Bureau requires preregistration for 
the Joint Mathematics Meetings. All reservation requests 
for university accommodations must be received in 
writing and be processed through the Housing Bureau. 
Telephone requests cannot be accepted. Please do not 
contact the university directly, since they will only refer 
callers back to the Housing Bureau. 

For the convenience of participants, a shuttle service 
to and from outlying hotels and professional child care 
have been arranged. In order to offset the costs of 
these services, it has been arranged for the hotels and 
dormitories to collect an additional $3 per room per 
night, with the exception of child rates in the dormitories. 

University Housing: Participants desiring confirmed 
reservations for on-campus housing must preregister 
and send payment in full for housing to the Mathe- 
matics Meetings Housing Bureau prior to the June 6, 
1990 deadline. Participants in the Joint Mathematics 
av occupy residence hall rooms at The Ohio 
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The Ohio State University 


1-Denney Hall 11-Mershon Auditorium 
2-Drackett Tower 12-North Commons 
3-Drake Union 13-North Residence Halls 
4-Evans Laboratory 14-Ohio Stadium 
5-Faculty Club 15-Ohio Union @ Free Campus Loop Bus s s 
6-Hagerty Hall 16-Smith Laboratory A Emergency Teleph 
7-Hitchcock Hall 17-Stillman Hall ace. i phone Locations 
8-Hughes Hall 18-Sullivant Hall arking 
9-Ice Rink 19-Central Classroom RP Garage Parking (Ra nol 
10-Mendenhall Laboratory 20-Page Hall (MAA's Birthplace) g (Ramp) m 
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‘Dek cannot accept payments for university housing 
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preregistration are due at check-in time and must be 
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ee eas requesting housing on The Ohio State 
ihe US will be assigned to a room in one 
UE Residence Halls (see map). The Housing 
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bui ORARE l rooms. The Housing Bureau, therefore, 
talks, ible for room assignments in the residence 
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Meer are equipped with ramps; however, 
Emi a limited number of rooms accessible to the 

andıcapped. The halls and rooms are generally too 
narrow for a wheelchair to be maneuvered comfortably. 
All rooms contain two bunk beds, four chest of drawers 
(including four lockable drawers), and two closets. They 
connect to a bathroom as well as a lounge that contains 
a telephone, four desks with desk lamps, and four 
chairs. There are very few clothes hangers in the rooms. 
Participants are advised to bring their own alarm clock 
and clothes hangers. At check-in, participants will find 
two towels and a washcloth in their rooms. They will 
also be given a key that unlocks their room and the 
outside door of the building. Rooms will be prepared for 
occupancy in advance and housekeeping service will be 
provided Monday through Friday. There is a daily linen 
change, including towels. 

Each North Residence Hall has vending machines for 
soft drinks, candy, and cigarettes located in the basement 
or lobby. They also have laundry facilities equipped 
with coin-operated washers and dryers, soap vending 
machines, and ironing boards. Firearms, fireworks, pets, 
or open containers of alcohol are not permitted in or 
around the residence halls; however alcoholic beverages 
are permitted inside sleeping rooms. There are smoking 
and nonsmoking lounges; however, smoking is permitted 
inside sleeping rooms. There are no nonsmoking rooms. 
Each hall is equipped with an Early Fire Detection and 
Warning System. All rooms have smoke detectors that 
are connected to a panel in the URO. 

Check-In Locations and Times: All check-ins and room 
assignments will be done in the URO, located in the 
ground floor lobby of Drackett Tower. The office is open 
24 hours a day, seven days a week. 

Driving directions from the Port Columbus Airport 
to the URO are as follows: Take a left on Steltzer Road. 
Take ramp onto Route 62. Get off on 5th Avenue West. 
Take a right on N. 4th Avenue. Take a left on Lane 
Avenue. Drackett Tower is at the corner of Lane Avenue 
and Neil Avenue. Directions to specific residence halls 
will be provided by the URO. There will be students 
available at the URO to assist with luggage. Participants 
can park temporarily in the lots labeled BT (see map) 
while checking in; however, parking permits for longer 
term parking must be purchased at a cost of $1.30 per 
day at the URO. : = ; 

At the time of check-in, participants assigned rooms 
through the Mathematics Meetings Housing Bureau will 
be checked against a master list (Housing Bureau ac- 
knowlegement may prove useful) and asked to sign a 
tement to be used solely for the purpose of verify- 
ing the university's billing to the Housing Bureau. Each 
person will also receive one room key, a meal card, and 
a guest brochure. Those participants being assigned a 
n-site by the URO will be required to fill out 
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a housing form and make payment in order to receive 
a room key. Spouses desiring a room key must follow 
this procedure also. Please note that, although there is no 
deposit required for keys, a penalty of $92 will be imposed 
for each key lost or not returned. It is the responsibility 
of the Housing Bureau to collect this penalty; therefore, 
it is requested that proper caution be exercised to avoid 
this charge. At checkout, all keys must be returned to the 
URO. Should the clerk not be present, please ensure that 
your name is left at the desk with the key. 

Room and Board Rates: The rates found in the chart 
which follows apply for residence hall accommodations 
at the Ohio State University. 


16. After that, all changes will have to 
with the URO. The URO will acce 


Housing, Royer Student Center, 85 Cun pict Je 
bus, OH 43210, 614-292-9725. All daily rog Cn | st! 
packages include dinner on the night ot Rl gd 
breakfast the next day. The last meal of a arrival ay | gont 
be breakfast on the day of check-out. Thee at geo 
exceptions to meal plans offered, nor can any E bey | ie! 
issued for meals missed. Meal cards are no lunds | ads 


. . nrefi Ur 
Food Services: Residence hall guests will mes A 
k | dn 


Please note that a minimum room-and-board pack- North Commons. It is equipped with ramps for j| lowe 
age would be one night's lodging, one dinner and one handicapped. Serving hours for breakfast are 6:30 7 i 
breakfast. The Mathematics Meetings Housing Bureau to 9:00 a.m., Monday-Friday, and 7:00 a.m. to " T. 
will accept changes to packages reserved up until July p-m., Saturday-Sunday. Serving hours for dinner E jing 

The Ohio State University 
Room and Board Rates 
2 Adults & 2 Adults & 
Adults* Children* 1 Child 6-16 2 Children 6-16 Children 
(per person) (per person) (whole package) (whole package) under 6 years " 
8/5 $35 single $33 single $65 $77 $9 
$21 double $19 double 
8/6 $35 single $33 single $65 $77 $9 
$21 double $19 double 
8/7 $35 single $33 single $65 $77 $9 
$21 double $19 double 
8/8 $35 single $33 single $65 $77 D 
$21 double $19 double 
8/9 $35 single $33 single $65 $77 $9 
$21 double $19 double 
8/10 — $35 single $33 single $65 $77 w 
$21 double $19 double 
T 
8/11 $35 single $33 single $65 $77 us fi 
$21 double $19 double jt [^ 
le hi 

; e doub ti 

There can be a maximum of four adults or children per room. They will EACH be charged ' ) P 

per night. e (pet p M 
à ; arg 

** There is no room charge for children under six years of age; however, there is a full meal en oW 


for each such child. 
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304; salable. 3 2 ; 
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ner ar | dring rooms on a cash basis for guests not staying in the 
silence halls. The approximate cash price for breakfast 
39250 and for dinner $6. 

There are several eating establishments located in 
te Ohio Union. They range from Chinese food to 
jwaand are generally open from 10:30 a.m. to 9:30 
in The cafeteria, located on the second floor, is open 
'm 7:00 a.m. to 10:00 p.m., Monday- Wednesday, to 
iithight Thursday-Friday, and 2:00 p.m. to 10:00 p.m. 
“Sunday, There is also a sit-down dining area called 
Terrace Dining Room located on the third floor. 
“Nh is served there from 11:30 a.m. to 1:30 p.m; it is 
"sd on Weekends, 

E do many fast food restaurants in the 
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ve In close proximity to the campus. Participants are 
also urged to read the “Words to the Wise” in the local 
information ifisert in the program. 


Miscellaneous Information 


Audio-Visual Equipment: Standard equipment in all ses- 
sion rooms Is one overhead projector and screen. (Invited 
50-minute speakers are automatically provided with two 
overhead projectors.) Blackboards are available only in 
some rooms. 

AMS speakers requiring additional equipment should 
contact the Audio-Visual Coordinator for the meetings, 
at the AMS office in Providence at 401-455-4140, or 
electronic mail WSD@MATH.AMS.COM by June 1. 

MAA speakers requiring additional equipment may 
make written request for one additional overhead projec- 
tor/screen, 35mm carousel slide projector, 16mm sound 
film projector, or VHS video cassette recorder with one 
color monitor. Such requests should be addressed to 
the Audio-Visual Coordinator for the meetings who will 
forward them to the MAA Associate Secretary for Meet- 
ings for possible approval. These requests should also be 
received by June 1. 


Camping and RV Facilities: Alton Campground, 6552 
W. Broad Street, Columbus, OH, 614-878-9127, is the 
closest campground. It is situated 11 miles west of The 
Ohio State University Campus (three miles west of the 
270 Outerbelt on US #40 - West side of Columbus). It 
has full hook-ups and shower house; approximate cost is 
$12 per night. 

Alum Creek State Park, 3615 S. Old State Road, 
Delaware, OH 614-548-4631 or 548-4039 (Campground), 
is located approximately 10-15 miles northeast of the 
campus. Located approximately one mile west of I-71 
on State Rt. 36 & 37. Cost is $10 per night with electric 
hook-up; reservations not accepted. Amenities: shelter, 
drinking water, sanitary facilities, picnic tables, parking, 
hiking, guides. It has electricity, showers, flush toilets, 
fishing, swimming, dump station, and pet camp, and 
can accommodate 35 foot length RV’s. Alum Creek also 
has Rent-A-Camp facilities where novice campers may 
enjoy the camping experience without first purchasing the 
necessary equipment. Participants arrive at the family 
camp area to find the 10-by-12-foot lodge-style tent 
already set up with a dining canopy. Two cots, sleeping 
pads, cooler, propane stove, lantern. broom, dustpan and 
welcome mat are all provided as well as a fire ring and 
picnic table. One Rent-A-Camp unit has been modified 
to accommodate individuals who use a wheelchair. 

Delaware State Park, State Park, Rt. 1, Delaware, 
OH 43015, 614-369-2761, is located on State Rt. 23, 
15 miles north of campus. Cost: $5 no electricity; 

with electricity; reservations not accepted. Amenities: 
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drinking water, sanitary facilities, picnic tables, parking, 
hiking. 

Griggs Dam, 2929 Riverside Drive, Columbus, OH 
43221, 614-645-3229, is located on US Rt. 33, northeast 
of Columbus, five miles from the campus. Cost: $5 
per night. Reservations not accepted. Amenities: shelter, 
drinking water, sanitary facilities, picnic tables, parking. 

Child Care: Because of the special nature of this meet- 
ing, free child care for participant's children from infants 
to twelve years of age will be provided from 7:30 a.m. to 
5:00 p.m. daily, Wednesday through Saturday. This ser- 
vice will be provided by American Nursing Care, Inc., a 
fully licensed, insured, and bonded professional service, 

in Scarlet Suite D in the Ohio Union. This room will 
be of furnished with casual furniture, a crib, a changing 
area, some assorted toys and a televison set. Participants 
should so indicate on the Preregistration/ Housing Form 
if they anticipate using this service during the meetings. 
Also, a special arrangement has been made for child 
care in the same room from 6:30 p.m. to 10:30 p.m. on 
the night of the MAA Banquet. Please indicate on the 
Preregistration/Housing Form whether this service will 
be used. 

Handicapped: Most (not all) university facilities are 
accessible to the handicapped. People with special re- 
quirements for campus housing should make these clear 
when submitting preregistration forms. People with spe- 
cial questions regarding handicapped access should con- 
tact Denise Witcher, Department of Mathematics, The 
Ohio State University, 231 West 18th Avenue, Columbus, 
Ohio 43210-1174, or call 614-292-5279. 

Information Distribution: A table is set up in the 
registration area of Joint Mathematics Meetings for dis- 
semination of information of a nonmathematical nature 
of possible interest to the members. 

A. second table is set up in the exhibit area for the 
dissemination of information of a mathematical nature 
not promoting a product or program for sale. 

If a person or group wishes to display information of 
a mathematical nature promoting a product or program 
for sale, they may do so in the exhibit area at the Joint 
Books, Journals and Promotional Materials exhibit for a 
fee of $30 per item. 

If a person or group would like to display material in 
the exhibit area separate from the Joint Books table, the 
proponent must reimburse the AMS and MAA for any 
extra furnishings requested (tables, chairs, easels, etc.) in 
addition to payment of the $30 per item fee. 

The administration of these tables is in the hands 
of the AMS-MAA Joint Meetings Committee, as are 
all arrangements for Joint Mathematics Meetings. The 
following rules and procedures apply. 


]. Announcements submitted by participants should 
ordinarily be limited to a single sheet no more than 


CC-0. In Public Domain. Gurukul Kangri Collects Hania 


2 A copy of any announcement pom 
table is to be sent to the Director of Meet Sed for ca EN 
Mathematical Society, Post Office Box Ings an 


» Amer j 
Rhode Island 02940 to arrive at ] 6248, Proyi 


ARE east one year tt e 
the first day of the scientific sessions, ne week bi. 


3. The judgment on the suitabilit 


yii 

: ; y of end 

ment for display rests with the Joint Mare any, dir 
tee. It will make its judgments on a cases, ^ s gr 


bs \ 
he 


establish precedents. ase-by-case basi; 
4. Announcements of events competin 
place with the scheduled scientific progra 
accepted. 
5. Copies of an accepted announcement for alie: d 
ble are to be provided by the proponent. Announce 
are not to be distributed in any other way at the me i 


(for example, not by posting or personal distribuig;|- 
handbills). | 


8 in time 
m will Dt 4 


the quantity of announcements distributed at a metis sin 

7. At the close of registration, both tables wilt 
swept clean. Therefore, a proponent who wishes È 
return of extra copies should remove them before t 
close of registation. 


| Them 
Mail: All mail and telegrams for persons attendit? |» 


meetings should be addressed as follows: Name efie e 
ticipant, Joint Mathematics Meetings, c/o epit i 
of Mathematics, Ohio State University, Columbus " bs ( 
43210. Mail and telegrams so addressed may "H 

up at the mailbox outside the registration une 1 

not picked up will be forwarded after the me É 
mailing address given on the participants regs 
record. 


Telephone Messages: A telephone | 5 ig < 
located in the registration area to eae d 
for participants. The center is open vue sos Met] iC 
11, during the hours that the Joint Mat yaken qnl 


| the message PA n de 


: ire ) 
participants other than calling ue or of tHe n | 
or residence hall. The telephone n 
center is 614-294-1615. m NOU 
nternatio vs TR 


Travel: Port Columbus 1 gd 
cated aon 12 miles east of t x cnp at i 
is available from the airport t° r an AIT 
proximately $18- $22. There 1$ T area: Co 
stop outside the lower baggage © wo | 
person to the university ar ea. ig the A 

Rental car agencies are loc du "y 
baggage claim area. pount “w 

aris is serviced bY anes gown" JAN 


The bus station 1$ 


: -$12) 
mpus area ($6-$12). : : 
s Eos. the AMS-MAA Joint Meetings 


da travel agent for the January and 
jte etings in an effort to ensure that everyone 
„Joint Me etings is able to obtain the best possible 
ig these 5 being performed by TRAVCON; 
Ps This Seo can be found elsewhere in this 
fees sent. Although any travel agent can 

e or other such published promotional 
AVCON can obtain the special additional 


years n 
has engage 


ns, only 
jscount OV 


r coach : 
e only when one does not qualify for one of 


omotional fares. Participants should pay particular 
mettel sention to the policies stated in the ad. 
bution} Weather: Columbus has a moderate climate with four 

iini seasons. Average temperature for August is 84°F 

tst! iy the high and 63° for the low. Average precipitation 
mets ‘i inches) for the month of August is 2.07. 
s wilt 
ishes È 
efore È 


Local Arrangements Committee 
,| e members of the Local Arrangements Committee are 
p| AX Carroll, W. Wistar Comfort (ex-officio), Joseph 
i Lear J. William Friel, William H. Jaco (ex-officio), 
o sR. Leitzel (chair), Carolyn Mahoney, Kenneth A. 


sU. 
enit lis (officio), and Andrew Sterrett. 
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Committee on the Agenda for Business Meetings 


The Society has a Committee on the Agenda for Business 
Mectings. The purpose is to make Business Meetings orderly 
and effective. The committee does not have legal or admin- 
istrative power. It is intended that the committee consider 
what may be called “quasi-political” motions. The committee 
has several possible courses of action on a proposed motion. 
including but not restricted to 

(a) doing nothing: 

(b) conferring with supporters and opponents to arrive 
at a mutually accepted amended version to be circulated in 
advance of the meeting: 

(c) recommending and planning a format for debate to 
suggest to a Business Meeting: 

(d) recommending referral to a committee; 

(e) recommending debate followed by referral to a com- 
mittee. 

There is no mechanism that requires automatic submis- 
sion of a motion to the committee. However, if a motion 
has not been submitted through the committee, it may be 
thought reasonable by a Business Meeting to refer it rather 
than to act on it without benefit of the advice of the com- 
mittee. 

The committee consists of M. Salah Baouendi, Robert M. 
Fossum (chairman), and Carol L. Walker. 

In order that a motion for the Business Meeting of August 
10. 1990. receive the service offered by the committee in 
the most effective manner. it should be in the hands of the 
secretary by July 10. 1990. 


Robert M. Fossum, Secretary 


Petition Table 
At the request of the AMS Committee on Human Rights of Mathe- 
maticians. a table will be made available in the meetings registration 
area at which petitions on behalf of named individual mathemati- 
cians suffering from human rights violations may be displayed and 
signed by meetings participants acting in their individual capacities. 
Siens of moderate size may be displayed at the table, but must 
not represent that the case of the individual in question Is backed 
bv the Committee on Human Rights unless it has, in fact. so voted. 
Volunteers may be present at the table to provide information on 
individual cases, but notice must be sent at least seven (7) days in 
advance of the meetings to the Director of Meetings in Providence 
{telephone 401-455-4137). Since space 1s limited, it may also be 
necessary to limit the number of volunteers present at the table at 
any one time. The Committee on Human Rights may delegate a 
person to be present at the table at any or all times, taking precedence 
; volunteers. 
= ye which is not a petition (e.g. advertisements, résumés) 
will be removed by the staff. When registration closes, any material 
on the table will be discarded, so individuals placing petitions on the 
table should be sure to remove them prior to the close of registration. 
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BR f JOINT MATHEMATICS MEETINGS 
| SPECIAL AIRFARES 


1-800-999-9780 


i TRAVCON, INC., the official travel management firm for the Joint Mathematics Meetings to be held in 
Columbus, Ohio, August 8-11, 1990, has arranged for special discounts aboard American Airlines and 
Delta Air Lines.* 


Save 5% offthe lowest published promotional fares, meeting all restrictions, or 45% off regular rou d 
fares, with a seven day advance purchase. The lowest fares require a Saturday night stay, are Ww. 
airline change/cancellation penalties, and must be purchased at least 14 days prior to departure. 
discounted fares can only be obtained through TRAVCON, INC. 


Each Joint Mathematics Meetings participant will also receive $100,000 flight insurance with each 
ticket purchased through TRAVCON, INC. aboard any airline. 
s forthe || x. 
s from 


* Both American Airlines and Delta Air Lines have been designated as the official 


SE icipant ; 
Columbus Meeting because they provide the most convenient service for the majority of Poe ci area. || * 
across the country. However, if American and Delta do not provide convenient So ee airines: 
TRAVCON will inform you of the most convenient flights and lowest available airfare on o E 
| Call Today Toll-Free and Save: 
| i 1-800-999-9780 Ih 
| 
i Monday - Friday, 9:00 am - 5:00 pm EST à 
TRAVCON, INC. 
65 LaSalle Road, Suite 300 vy 
West Hartford, CT 06107 rd 
(203) 232-9939 W 
7 NW 
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Timetable 
(Eastern Daylight Time) 


4 
4 


is timetable is to provide assistance to preregistrants in the 
cuti i P and departure dates. The program, as outlined below, is 
P afar 


P. formation at press time. 


‘eg on inl 


AMS SHORT COURSE SERIES 


COMBINATORIAL GAMES 
WORNING AFTERNOON 
$füam.- 2:30 p.m. SHORT COURSE REGISTRATION 2:00 p.m.- 3:15 p.m. SHORT COURSE LECTURE #3 
' Outside Conference Theatre, Ohio Union Impartial games 
Richard K. Guy 
$00am.- 10:15 a.m. SHORT COURSE LECTURE #1 
What is a game? 3:45 p.m. - 5:00 p.m. SHORT COURSE LECTURE #4 
Richard K. Guy More ways of combining games 
= John H. Conway 
Uam. - noon SHORT COURSE LECTURE #2 
Numbers and games 5:00 p.m. - 5:30 p.m. SHORT COURSE DISCUSSION 
John H. Conway PERIOD 


Other 
Organizations 


Mathematical 
Association of America 


American 
Mathematical Society 


BOARD OF GOVERNORS' MEETING 


SHORT COURSE LECTURE #5 
Hot games, including Go 
Elwyn R. Berlekamp 


SHORT COURSE LECTURE #6 
Codes and games 
Vera S. Pless 


SHORT COURSE LECTURE #7 
Complexity of games 
Aviezri S. Fraenkel 


COUNCIL MEETING 


OR JOINT MATHEMATICS MEETINGS 


ON Fi : 
REGISTRATI Main Lounge, Ohio Union 
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Tuesday, 
August 7 (cont'd) 


AFTERNOON (cont'd) 


| 3:45 p.m.- 5:00 p.m. 


4:00 p.m.- 6:00 p.m. 


5:00 p.m. - 5:30 p.m. 


Digitized 


aj Foundation Chennai and eGangotri 


TIMETABLE 


American 
Mathematical Society 


Mathematical 


Association of America Other 


Organizations 


SHORT COURSE LECTURE #8 
Welter's game, dots-and-boxes and 
Sylver Coinage 

Richard J. Nowakowski 


SECTION OFFICERS' MEETING 


EVENING 


i 6:30 p.m.- 7:30 p.m. 


8:15 p.m. - 10:00 p.m. 


Wednesday, 
August 8 


SHORT COURSE DISCUSSION 
PERIOD 
RECEPTION FOR 25-YEAR MEMBERS 
NATIONAL MEETING OF DEPARTMENT HEADS 
American Mathematical Other 


Mathematical Society 


Association of America Organizations 


MORNING 


7:30 a.m.- 4:00 p.m. 


8:30 a.m. - 9:30 a.m. 


9:55 a.m. - 10:45 a.m. 


10:55 a.m. - 11:00 a.m. 


11:10 a.m. - noon 


AFTERNOON 


1:00 p.m.- 5:00 p.m. 


1:00 p.m.- 5:00 p.m. 


REGISTRATION 
Main Lounge, Ohio Union 


EXHIBIT AND BOOK SALE 


* xx MAA DAY x x * 
OPENING CEREMONIES 


FIRST INVITED ADDRESS 
The Seventy-Fifth Anniversary 
Celebration 

G. Baley Price 


PLAQUE CEREMONY 


SECOND INVITED ADDRESS 


BOOK SALE 


Was Newton's calculus just a dead end? 
Maclaurin and the Scottish connection 
Judith V. Grabiner 
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American 
Mathematical 
ednesday. t'd) Mathematical Society Association of i ms 
| r i 8 (co n on of America Organizations 
FERNOON (conto) 
E. Poop INVITED ADDRESS 
400. Mathematics and computation: 
Proliferation and fragmentation 
Wade Ellis, Jr. 
E 240 p.m. INVITED ADDRESS 
; Has progress in mathematics slowed 
down? 
Paul R. Halmos 
50pm,- 3:20 p.m. INVITED ADDRESS 
The contribution of mathematics to 
education 
Peter J. Hilton 


L 


MAA 75TH ANNIVERSARY CELEBRATION BANQUET 


^ 330pm.- 4:00 p.m. INVITED ADDRESS 
The last 75 years: Glants of applied 
mathematics 
Cathleen S. Morawetz 
415pm. - 4:30 p.m. TAKING OF GROUP PICTURE 
445p.m.- 5:45 p.m. MATHEMATICAL CIRCUS 
EVENING - 
: MAA STUDENT CHAPTERS/PME 
uoo pm, RECEPTION 


Other 
Organizations 


Mathematical 
Association of America 


American 
Mathematical Society 


REGISTRATION 
Main Lounge, Ohio Union 


SPECIAL PRESENT, ATION ON 
SCULPTURING 
Helaman Ferguson 


MINICOURSE #1 (Part A) 
Using metacognitive strategies to 
improve instruction 

Genevieve Knight 


MINICOURSE #2 (Part Ale 
Planning, funding, and administering 
teacher enhancement projects 

T. Christine Stevens 


ollection, Haridwar 


ee) 
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Thursday American Mathematical R 
August 9 (cont'd) Mathematical Society Association of America on 
nizations 
| MORNING (cont'd) 
l 8:00 a.m. - noon SPECIAL SESSIONS CUPM SUBCOMMITTEE ON 
| SYMBOLIC COMPUTER SYSTEMS 
l SESSIONS FOR CONTRIBUTED POSTER SESSION 
| PAPERS Symbolic computation 
i Joan R. Hundhausen (organizer) 
CONTRIBUTED PAPER SESSION 
The interface between mathematics and 
operations research, Part A 
Linn I. Sennott 
B 
8:50a.m.- 9:40 a.m. AAAS-MAA INVITED ADDRESS 
Lost and found mathematics 
Richard Askey 
8:50 a.m.- 9:40 a.m. CUPM SUBCOMMITTEE ON 
QUANTITATIVE LITERACY REQUIRE- 
MENTS PANEL DISCUSSION 
Quantitative literacy 
JoAnne S. Growney 
Linda R. Sons (chair) 
9:00 a.m. - 10:00 a.m. ASSOCIATIONFOR 
WOMEN IN MATHEMATIO 
PANEL DISCUSSION 
9:00 a.m. - 10:30 a.m. STUDENT CHAPTER PANEL 
DISCUSSION 
Aparna W. Higgins (organizer) 
9:00 a.m. - 5:00 p.m. EXHIBIT AND BOOK SALE BOOK SALE 
9:00 a.m.- 5:00 p.m. EXHIBITS SN j 
9:55 a.m. - 10:45 a.m. AMS-MAA INVITED ADDRESS 


Algebra as a means of understanding 
mathematics 
Saunders Mac Lane 


10:15 a.m. - 12:15 p.m. 


10:15 a.m. - 10:45 a.m. 


MINICOURSE #3 (Part A) : 
A seminar on women in mathematics 
Miriam P. Cooney csc 


MINICOURSE #4 (Part A) : 
A calculus laboratory using Mathematica 
Michael Barry 

Benjamin Haytock 

Richard McDermot 


MINICOURSE #5 (Part A) 
Using history in teaching calculus 
V. Frederick Rickey 
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American f 
Mathematical Other 


psd ' Mathematical Societ dc 
è ffi cont d) i iety Association of America Organizations 


yORNING (cont) 


41:50 a.m. 


NCTM-MAA INVITED ADDRESS 

Mathematics education - yesterday, 

today, and tomorrow 
John A. Dossey 


gam- 


1:00 p.m. NATIONAL SCIENCE FOUNDATION 
Informal Discussion Group 


2:15 p.m. EARLE RAYMOND HEDRICK | 

LECTURE | | 
Spirals from Theodorus of Cyrene to 
meta-chaos. Spirals: Old and new 
Philip J. Davis 


230p.m.- 3:20 p.m. MAA-PME INVITED ADDRESS 
Problems for all seasons 
Ivan Niven 


Mpm.- 4:00 p.m. CUPM SUBCOMMITTEE ON 

SYMBOLIC COMPUTER SYSTEMS 

PANEL DISCUSSION 

The pedagogical impact of computer 

algebra systems on college 

mathematics curricula 

William Boyce 

John Harvey 

Michael Henle 

] Robert J. Lopez (organizer) 
Jeanette Palmiter 


230 pm, 


R 
MATIC 
ON 


TE MINICOURSE #1 (Part B) 
Using metacognitive strategies to 
improve instruction 
Genevieve Knight 


MINICOURSE #2 (Part B) 

Planning. funding. and administering 
teacher enhancement projects 

T. Christine Stevens 


3) 

eme 6:00 pum 
CONTRIBUTED PAPER SESSION 
The interface between mathematics 
and operalions research. Part B 
Linn I. Sennott 


1 CONTRIBUTED PAPER SESSION 
Toward equity and excellence: 

Efforts to increase the number of 
minorities and women in the profession, 


Pat A 
Carolyn R. Mahoney 


PI MU EPSILON CONTRIBUTED 
PAPER SESSIONS 


CC-0. In Public Domain ollection, Haridwar 
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August 9 (cont'd) 
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Mathematical 
Association of America 


a, 


AFTERNOON conta) 


3:35 p.m.- 5:05 p.m. 


4:30 p.m. - 5:20 p.m. 


4:30 p.m.- 5:20 p.m. 


4:45 p.m.- 6:45 p.m. 


EVENING 


6:30 p.m. - 8:15 p.m. 


6:30 p.m. - 7:30 p.m. 


7:30 p.m.- 9:00 p.m. 


8:30 p.m.- 9:30 p.m. 


9:30 p.m. - 11:00 p.m. 


PROGRESS IN MATHEMATIC 
LECTURE 


Viscosity solutions of partial differential 


equations 
Michael G. Crandall 


CC-0. In Public Domain. 
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SPECIAL LECTURE 
The art of mental calculation 
Arthur Benjamin 


CUPM SUBCOMMITTEE ON 
SYMBOLIC COMPUTER SYSTEMS 
SPECIAL PRESENTATION 
Symbolic computing in undergraduate 
mathematics: symbols, pictures, 
numbers, and insights 

Paul Zorn 


MINICOURSE #3 (Part B) 
A seminar on women in mathematics 
Miriam P. Cooney 


MINICOURSE #4 (Part B) 

A calculus laboratory using Mathematica 
Michael Barry 

Benjamin Haytock 

Richard McDermot 


MINICOURSE #5 (Part B) 
Using history in teaching calculus 
V. Frederick Rickey 


PME BANQUET 


E 
AMS-MAA-MSEB EVENING OF DIALOGUE 


OPEN RECEPTION 


SESSION ON MATHEMATICS EDUCATION 
Elaine Hariston, presider 
Main Speaker To Be Announced 
Lida K. Barrett, respondent 
William Browder, respondent 


urukul Kangri Collection, Haridwar 


80 


83 


American 
Mathematical Society 
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Mathematical 
Association of America 


Other 
Organizations 


REGISTRATION 
Main Lounge, Ohio Union 


SPECIAL SESSIONS 


SESSIONS FOR CONTRIBUTED 
PAPERS 


\ 800am.- 9:30 a.m. 


$00am.- 9:00 a.m. 


§30am.- 10:30 a.m. 


INVITED ADDRESS 
The role of microlocal analysis in PDE 
My Michael E. Taylor 


CONTRIBUTED PAPER SESSION 
Liberal arts mathematics courses, Part A 
Solomon A. Garfunkel 


CONTRIBUTED PAPER SESSION 
Toward equity and excellence: Efforts 
to increase the number of minorities 
and women in the profession, Part B 
Carolyn R. Mahoney 


STUDENT CHAPTERS’ SESSION 
Modeling 
Ben A. Fusaro (organizer) 


MINICOURSE #6 (Part A) 
Writing to learn mathematics 
Agnes Azzolino 


MINICOURSE #7 (Part A) 

Exploring mathematics with the NexT 
computers 

Charles G. Fleming 

Judy D. Halchin 


MINICOURSE #8 (Part A) 

A mathematician's introduction to the 
HP-48SX scientific expandable 
calculator for first-time users 

John Kenelly 

Don LaTorre 


MINICOURSE #9 (Part A) 
Starting, funding and sustaining 
mathematics laboratories 
James E. White 


COMMITTEE ON COMPUTERS IN 
MATHEMATICS EDUCATION PANEL 
DISCUSSION 

Visualization project 

Herman E. Gollwitzer 

Valerie A. Miller 


Walter Zimmermann (moderator) 
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PME DUTCH TREAT 
BREAKFAST 


Friday, 


MORNING (cont'd) 


9:00 a.m. - 10:50 a.m. 


9:00 a.m. - 5:00 p.m. 
9:00 a.m. - 5:00 p.m. 


9:15 a.m. - 10:50 a.m. 


9:55 a.m. - 10:45 a.m. 


11:05 a.m.- noon 


AFTERNOON 


noon- 1:00 p.m. 


August 10 (cont'd) 


American 
Mathematical Society 


Digitized by Arya Samaj Foundation pepeke! eGangotri 


Mathematical 
Association of America 


12:15 p.m. - 1:15 p.m. 


1:115 p.m.- 2:15 p.m. 


E 2:30 p.m. - 3:20 p.m. 


2:30 p.m. - 4:30 p.m. 


EXHIBIT AND BOOK SALE 


COMMITTEE ON THE TEACHING OF 
UNDERGRADUATE MATHEMATICS 
PANEL DISCUSSION 

Research in learning undergraduate 
mathematics 

Lida K. Barrett (moderator) 

Joan Ferrini-Mundy 

James J. Kaput 


BOOK SALE 


othe wi 
Organizations I 
D 

pi 


EXHIBITS 


INVITED ADDRESS 

Statistical mechanics of Coulomb 
systems 

Joseph G. Conlon 


PRIZE SESSION AND 
BUSINESS MEETING 


PME CONTRIBUTED Paa | 
SESSIONS 


-0. In Public Dorr 


NATIONAL SCIENCE FOUNDATION 
Informal Discussion Group 


EARLE RAYMOND HEDRICK 
LECTURE II 

Spirals from Theodorus of Cyrene to 
meta-chaos. Lessons from Euler 
Philip J. Davis 


MINICOURSE #6 (Part B) 
Writing to learn mathematics 
Agnes Azzolino 


MINICOURSE #7 (Part B) 

Exploring mathematics with the NeXT 
computer 

Charles G. Fleming 

Judy D. Halchin 


MINICOURSE #9 (Part B) 
Starting, funding and sustaining 
mathematics laboratories 
James E. White 


CMS-MAA INVITED ADD 
Prime number records 
Paulo Ribenboim 


PME COUNCIL 


RESS 


i 


American 
Mathematical Society 


E pida 10 (cont'd) 


Digitized by Arya Samaj Typi gpennai and eGangotri 


Mathematical 
Association of America 


Other 
Organizations 


pugus 


ES 
cont'd) 
ppm. 450pm SPECIAL SESSIONS CONTRO HES PAPER SESSION PME CONTRIBUTED PAPER 
à iberal arts mathematics co "E 
SESSIONS FOR CONTRIBUTED Solomon A. Garfunkel Uem I E 
PAPERS 
43935 p.m. - 4:25 p.m. MAA-SIAM INVITED ADDRESS 
Interior point methods for 
linear programming: An overview 
Richard Tapia 
350p.m.- 4:90 p.m. OPEN DISCUSSION ON 
CONSULTANTS 
John W. Kenelly 
ED PAPE: Richard Millman 
Alan C. Tucker 
505p.m.- 6:00 p.m. PRIZE SESSION AND 
BUSINESS MEETING 
pes 
EVENING 
$30pm.- 9:00 p.m. SOCK HOP 
800 p.m.- 10:00 p.m. COMMITTEE ON SCIENCE POLICY 
PANEL DISCUSSION 


American 
Mathematical Society 


Mathematical 
Association of America 


Jam. 4:99 p.m 
0 
Oam 10:00 a.m 
805 
a 
V A noon 
SPECIAL SESSIONS 
SESSIONS FOR CONTRIBUTED 
99. PAPERS 
9:40 am 
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S OOOO 


REGISTRATION 
Main Lounge, Ohio Union 


MINICOURSE #6 (Part C) 
Writing to learn mathematics 
Agnes Azzolino 


MINICOURSE #10 (Part A) 
CAS laboratory projects for calculus 
Carl Leinbach 


Other 
Organizations 


ACM-MAA INVITED ADDRESS 
On the computational complexity of 


doing mathematics 
Juris Hartmanis 


; Haridwar 
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Saturday, American Mathematical 

August 11 (cont'd) Mathematical Society Association of America Organizar 
ation: 
TT s 


MORNING (conta) 


| 9:00 a.m.- 10:20 a.m. CUPM SUBCOMMITTEE ON 

| AND THE FIRST TWO YEARS PANEL 
DISCUSSION 

Calculus reform today: an overview 
Thomas W. Tucker (chair) 


| | 9:00 a.m.- noon EXHIBIT AND BOOK SALE BOOK SALE 
9:00 a.m.- noon EXHIBITS 
| 
9:55 a.m.- 10:45 a.m. MAA-NAM INVITED ADDRESS 
| Intriguing problems about zeros ‘ 
| in complex analysis 
d Carl Prather 
À 11 
10:15 a.m.- 12:15 p.m. MINICOURSE #11 (Part A) 
Producing mathematics courseware with 
Mathematica: Calculus and Mathematica 
Don Brown 
Horacio Porta 
Jerry Uhl 5 


MINICOURSE #12 

Exploring statistics and discrete 
mathematics topics using inexpensive 
graphing calculators 3 
Franklin Demana 
Bert K. Waits 


MINICOURSE #13 (Part A) 
Spreadsheet based mathematical topics 
for nonmathematics majors 

V.S. Ramamurti 


10:30 a.m. - noon SCIENCE POLICY COMMITTEE PANEL 
DISCUSSION 

State mathematics coalitions 
Marjorie Enneking 

Robert Kansky 

Harvey B. Keynes (moderator) 


SJPME 
CHAPTERS. 


10:30 p.m. - 12:20 p.m. 
p P APER sESSIO 


MAA STUDENT 
CONTRIBUTED P. 


S 
AWM-MAA INVITED ADDRES 
The uses of set theory 
Judith Roitman 


11:00 a.m. - 11:50 a.m. 


AFTERNOON 


noon- 1:00 p.m. 


NATIONAL SCIENCE FOUNDATION 
Informal Discussion Group 


yoRNING (cont'd) 


3:20 p.m. 


100p. - 


oopm.- 300 p-m- 


115p.m.- 2:15 p.m. 


230 p.m.- 3:20 p.m. 
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American 
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Mathematical Other 


Association of America Organizations 


SPECIAL SESSIONS 


SESSIONS FOR CONTRIBUTED 
PAPERS 


PROGRESS IN MATHEMATICS 
LECTURE 

A-trees and their applications 
John W. Morgan 
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MINICOURSE #8 (Part B) 

A mathematician's introduction to the 
HP-48SX scientific expandable 
calculator for first-time users 

John Kenelly 

Don LaTorre 


MINICOURSE #10 (Part B) | 
CAS laboratory projects for calculus 
Carl Leinbach 


EARLE RAYMOND HEDRICK 
LECTURE Ill 

Spirals from Theodorus of Cyrene to 
meta-chaos. Theodorus goes wild 
Philip J. Davis 


E 
AMATYC-MAA INVITED ADDRESS 
Crisis in mathematics education: 


perspective from the two-year college 
Karl J. Smith 


MINICOURSE #11 (Part B) 
Producing mathematics courseware 
with Mathematica: Calculus and 
Mathematica 

Don Brown 

Horacio Porta 

Jerry Uhl 


MINICOURSE £13 (Part B) 
Spreadsheet based mathematical 
topics for nonmathematics majors 
V. S. Ramamurti 


COMMITTEE ON THE PARTICIPATION 
OF WOMEN SPECIAL LECTURE 
History of women in the MAA 

Judy Green 


American Mathematical Society Short Course Series 


Introductory Survey Lectures on e 


Combinatorial Games : 
Columbus, Ohio, August 6-7, 1990 


j Po 
The 


The American Mathematical Society, in conjunction 
with its ninety-third Summer Meeting, will present a two 
day Short Course entitled “Combinatorial Games” on 
Monday and Tuesday, August 6-7, 1990, at the Ohio 
State University, Columbus, Ohio. The program is under 
the direction of Richard K. Guy, The University of 
Calgary. 

The course is designed to be a self-contained intro- 
duction to combinatorial games. The subject is both new 
and extensive, and the organizer has been selective in the 
topics treated. The area grew from parts of recreational 
mathematics, but has fast developed into a serious area 
of study, with close connections with other branches of 
combinatorics — graph theory, coding theory, networks, 
complexity — and surreal numbers. It is not the clas- 
sical game theory of von Neumann and Morgenstern; 
the games are completely determined; there is complete 
information and there are no chance moves. 


Monday, August 6: 

RICHARD K. Guy, University of Calgary, What is a 
game? 

JOHN H. Conway, Princeton University, Numbers and 
games 

RICHARD K. Guy, Impartial games 

Joun H. Conway, More ways of combining games 


Tuesday, August 7: 

ELWYN R. BERLEKAMP, University of California, Berke- 
ley, Hot games, including Go 

VERA PLESS, University of Illinois at Chicago, Codes and 
Games 

AVIEZRI S. FRAENKEL, Weizmann Institute of Science, 
Complexity of games 

RICHARD J. NOWAKOWSKI, Dalhousie University Welter’s 
game, Dots-and-Boxes and Sylver Coinage 


Synopses of the talks and accompanying reading lists 
follow. Lecture notes will be mailed to those who prereg- 
ister and will be available at the Short Course registration 
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heap 


bt 
The course will be self-contained but participan " 


may wish to consult Winning Ways (Berlekamp, Cn ^ 
Guy; Academic Press, 1982) or On Numbers and (y; 
(Conway; Academic Press, 1976). 

Advance registration fee: $40 ($15 studenti. 
ployed). Onsite registration fee: $50 ($20 studentjurs s 
ployed). Registration and housing ue can fe 
found in this issue of Notices, see sections Preregistratia} t 
Housing and Registration at the Meetings. nere 

Those who also plan to attend the Summer Meeti p 
should take note of a Special Session on Combinav: | ^ 
Games, organized by Richard J. Nowakowski, Dalhoss 
University. For more information, see the oral 
section of the Columbus meeting announcement int 
issue of Notices. 

The Short Course series is under the du 
the Short Course Subcommittee of the AMSM Ms 
mittee on Employment and Educational Poli de s 
Stefan A. Burr (chair), R. Peter Der oik E 
Gaal, Robert P. Kurshan, Barbara L. Osofsky, M 
L. Stein, and James J. Tattersall. 
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Ly Chapter 2 
onaG, Chapter 8- 
«| Games (Richard K. Guy). The same options 
partia both players, regardless of whose turn it 
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? Dn. Nim-addition. Poker Nim. Bogus nim- 
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siiraction games. Octal games; Kayles and Dawson’s 


odicity of nim-values. Sparse spaces and 
Misère Nim and an awful warning. 
[i| WW, Chapters 3 and 4. 


PJ ONAG, Chapter 11. 
[]] Richard K. Guy, Fair Game, COMAP Math. Exploration 
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More Ways of Combining Games (John H. Conway). 
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wre not discussed in my first lecture. The associated 
ires are usually complete only for impartial games. 
Iwo particular cases are especially interesting. 

_ Stlective compounds of partizan games. It is surpris- 
X that there is a complete theory here—it depends 
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em. In late-stage Go endgames, the board 
sequent nto several disjoint areas, such 
ayed. I move affects only the area within 
: this sense, a typical late-stage Go 
naturally decomposed into a sum of 
iy games, 
t a th i Me nner of a game of Go is defined as the 
: il, Fe Cal ger score we are able to define a very 
Ja (M the athematical Go, in which passing 
S qu 1$ the player who succeeds in 
i move. Although the scoring rules 
appear to be very different from 
me n various Japanese and Chinese 
occu urns out that, under appropriate 
ets o T very often in practice, all of 
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eec Go endgames into winning strategies for 
€ corresponding endgames played and scored according 
to conventional rules. 

An elaborate theory has been developed which facili- 
tates precise analyses of Mathematical Go endgames. A 
homomorphism called “chilling” (a special case of “cool- 
ing”) reduces many Go endgames to familiar numbers 
and infinitesimals which occur commonly in many of the 
games that were presented and solved in Winning Ways. 
A generalized “overheating” operator often inverts the 
“chilling” transformation. 

To illustrate the power of these techniques, we have 
composed an appropriate collection of Go endgame prob- 
lems, which can be readily solved by these mathematical 
methods, but which have proved very difficult for expert 
Go players. The typical such problem on a 19 x 19 
Go board has about twenty disjoint active areas of play. 
Typically, the best move within each such area is “obvi- 
ous” to any good Go player, but the selection of which 
area in which to play next is much more subtle. A well- 
played game starting from one of these conventional Go 
endgame problems lasts about forty moves, and White 
wins by one point. Victory requires careful and precise 
play throughout the endgame. Many excellent Go players 
fail to see the distinctions between the many plausible 
moves; they typically assume that many of these moves 
are equally good, when in fact only a very small number 
of the plausible moves are good enough to win against a 
mathematically proficient gamesman playing Black. 

[1] WW, Chapter 6. 

[2] ONAG, Chapter 9. 

Codes and Games (Vera Pless). The subject of error- 
correcting codes arose approximately forty years ago in 
response to practical problems in the reliable commu- 
nication of digitally encoded information. Since then 
a substantial mathematical theory of coding has been 
developed [6]. In this process many unforeseen relation- 
ships with other parts of mathematics were discovered. 
Some coding theorists are accustomed to call on results 
from group theory, the theory of combinatorial designs, 
lattices and sphere packings to name a few areas related 
to coding theory. It is gratifying also that results and 
constructions from coding theory have proven useful in 
many related areas. The relations between combinatorial 
games and coding theory are relatively new [1] Chapter 

4]. 
m Es an introduction to error-correcting codes 
with emphasis on binary codes. We describe in detail 
three famous, practical codes and their extended codes; 
the (7, 4, 4) and (8, 4, 4) Hamming codes, the (17, 
9. 5) and (18, 9. 6) quadratic residue codes and the 
(23, 12, 7) and (24, 12, 8) Golay codes. These codes 
are related to some of Lenstra's coin-turning games. In 
fact, the winning moves in these games coincide with the 
: ir corresponding codes. We describe the 


«odswords in their cori 
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combinatorial designs contained in these codes and also 
the codes' groups. All of these codes can be described 
as quadratic residue codes [6]. The group of the famous 
(24, 12, 8) code C is the Mathieu group. Codewords in 
C, and hence winning moves in 24 coin Mogul, can be 
found by means of the MOG [5]. 

All of the codes given above are lexicodes. These are 
a new class of codes whose theory is closely related to 
the theory of certain impartial games [4]. They are con- 
structed by a greedy algorithm similar to the calculation 
of nim-values. Constant weight binary lexicodes with 
minimal distance 4 are related to Welter's games. 

[1] WW, Chapter 14. 

[2] - 

[3] FG, pages 59-70. 

[4] J. H. Conway and N. J. A. Sloane, Lexicographic codes: 
error-correcting codes from game theory, IEEE Trans. Info. The- 
ory, IT-32, No. 3 (1986), 337-348. 

[5] R. T. Curtis, A new combinatorial approach to M24, 
Math. Proc. Comb. Phil. Soc., (1976), 25-42. 

I6] V. Pless, Introduction to the Theory of Error-Correcting 
Codes, second edition, John Wiley and Sons, New York, 1989. 

Complexity of Games (Aviezri S. Fraenkel). We re- 
strict attention to the class of 2-player games with perfect 
information (no hidden information as in some card 
games) and no chance moves (no dice), with outcome re- 
stricted to Lose, Win and Draw. The complexity level of 
even this restricted class varies greatly: while Nim has a 
trivial winning strategy, Chess, another family-member, 
has been challenging people's minds for centuries. In 
Nim, a finite number of piles of tokens is given. The 
two players alternate in selecting a pile, removing from 
it any positive number of tokens. The player making 
the last move wins. Features of Chess not present in 
Nim include: cycles (repeated positions), capture rules 
of tokens and partizanship of moves (White can't move 
a Black piece). Introducing these features one by one 
on top of Nim rather than simultaneously, leads to a 
spectrum of new games of increasing complexity, span- 
ning the gap between Nim-type and Chess-type games. It 
also serves to fix some points on the games complexity 
map, especially on a number of scenic highways leading 
from Nim to Chess. The talk will review the classical 
Sprague-Grundy theory, governing Nim-type games, and 
then sketch its generalization to permit handling cycles 
(potential draws). Even adding special capture rules on 

top of cycles preserves polynomiality, but many capture 
rules and partizan moves lead to Pspace-hard and even 
Extime-complete and Exspace-complete games. In exis- 
tential problems such as the Traveling Salesman problem, 
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high complexity is a liability; 
it can be an asset. M 

[7] C. Berge, Graphs, North-Holland, A i) 
(Ch.14). msterdam ov 

[8] A. S. Fraenkel and D. Lichtenstein Hi 
fect strategy for n X n chess requires time es Bay 
Combinatorial Theory (Ser.A), vol. 31 (1981) nel m 

[9] A. S. Fraenkel and Y. Yesha, The gens i 
Grundy function and its invariance under EL Sprog 
Combinatorial Theory (Ser.A), vol. 43 (1986 i bu | 

[10] M. R. Garey and D. S. Johnson, Contes 
tractability: A Guide to the Theory of NP-Co) FS and. 
man, San Francisco 1979 (Appendix A8). 

[11] D. S. Johnson, Games and puzzles (The NP-complee.| ^ 
column: an ongoing guide, 9th edition), J. of Algorithms on 
(1983), pp. 397-411. D 
[12] S. Reisch, Hex ist PSPACE-vollstándig, Acta Infor | m 
ica, vol. 15 (1981), pp. 167-191. d 

[13] L. J. Stockmeyer and A. K. Chandra, Provably ifs! E 
combinatorial games, SIAM J. Computing, vol. 8 (1979) 1 
151-174. 

Welter’s Game, Dots-and-Boxes and Sylver Cung 
(Richard J. Nowakowski). An overview of three surpri | $t 
ingly complicated two-player games. Welter's Game | Mich 
played on a semi-infinite strip of squares. There i: (Pr 
finite number of coins on the strip, with at most ore 
square. A legal move for either player is to move ad: 
to an empty square to its left. A player who cannot ng 
loses. The game is like Nim — each occupied SP — 
corresponds to a pile of counters but now no (NO i (ri 
can have the same number. The analysis dip "il 
determine a winning move leads naturally to wer 
frieze patterns with nim-addition. Dots an Me 
played on a rectangular array of dots. Player rt ! 
in joining either two horizontally or two v uc 
cent dots. When a player completes aue put 
she initials it and must draw another ME ep 
the end of the game with the most DO istic n Mi 
can be played at various levels of sop dene] Gi 
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i el M. 
third level (after ‘greedy’ and "not SOEs “ay 
on analyzing 2 by n arrays with ee es take Mf, hii 
wins rule. In Sylver Coinage the P E ositit? A d 1 
choosing positive integers that are on puri y "ih 
combinations of some previously m s. iS unto 4 "Wu 
game is finite but the number 9 pS put whe uf N 
Choosing 5 is a winning first mov gor? ™ { 
choose if your opponent chooses 
many open questions! 

[1] WW, Chapters 15, 16 and 18. 
[2] ONAG, Chapter 13. | 
[3] FG, pages 71-80. h 
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Invited Speakers 

at AMS Meetings 

Tie individuals listed below have accepted invitations 
paddress the Society at the times and places indicated. 
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Y 


Infor. 


LCS Xp Loo 
Ex CM FS 
EI M 
m M NL ML e Etui LE LL 
: es a 


Ivi: 
1979) p 


Columbus, OH, August 1990 


- Coing 

e supi | loseph G. Conlon John Morgan 

Games} Michael G. Crandall (Progress in 

here ii| (Progress in Mathematics Lecture) 
t onege| Mathematics Lecture) Michael E. Taylor 

ve acté| indes Mac Lane (AMS-MAA) 

not mu 

i 2 : Amherst, MA, October 1990 

two » (tristopher B. Croke 

quired") Wiliam M Gold John J. Mallet-Paret 
siden à man Henry P. McKean, Jr. 
Boxe 


ake we 


ally a Wer D., Ash SINE X, November 1990 


jx ES. Co John Luecke 
p Dstantin Clarence W. Wilkerson 
The gf 
ton. ee F de es CA, January 1991 
t| (Qi : a : 
ur S ecturer) Kenneth A. Ribet 
400 | MM, Kla Héctor J. Sussmann 
; tur UM we 
ive I| by th dresses 


es ‘he Section r at Sectional Meetings are selected 
: Wa Months gram Committee, usually twelve to 
ig i nominat advance of a meeting. Members 
Xn td the de Candidates for invited addresses 
ky Y for evant information to the Associate 


m e i E - 
* Program ection who will forward it to the 
} Ommittee. 


Orga e 
s hizers e 
t and Topi 
ty e below of S pics 


pecial Sessions 


the timetable for announcing the existence of Special 
Sessions. 


August 1990 Meeting in Columbus, Ohio 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: April 27, 1990 
Susan Jane Colley and Gary Kennedy, Algebraic geometry 
Zita M. Divis and David Terman, Dynamics of biological 
systems 
Thomas A. Dowling, Dijen Ray-Chaudhuri and Neil 
Robertson, Combinatorics 
Richard K. Guy and Richard J. Nowakowski, Combina- 
torial games 
S. K. Jain and S. Tariq Rizvi, Ring theory 
Surinder K. Sehgal and Ronald Solomon, Group theory 


October 1990 Meeting in Amherst, Massachusetts 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 
Colin C. Adams, Hyperbolic manifolds 
M. K. Bennett and Garrett Birkhoff, Lattices, geometry, 
and combinatorics 
Melvyn S. Berger and Robert A. Gardner, Non-linear 
dynamics in mathematics and science 
Haskell Cohen, Semigroups 
William M. Goldman and Bernard Maskit, Discrete 
groups and geometric structures in 2, 3 and 4 dimen- 


sions AE. a 
James E. Humphreys and Ivan Mirkovic, Lie groups and 


algebraic groups —— 
Chjan C. Lim, Algebraic graph theory 
V. S. Prasad, Ergodic theory ae 
Charles Radin and Marjorie Senechal, Aperiodicity and 


order 


November 1990 Meeting in Denton, Texas 
Central Section - 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 


lection, Haridwar 


eS a ee 


Avner D. Ash and Mark S. Reeder, Arithmetic groups 

Elizabeth M. Bator, Russell G. Bilyeu and Paul W. Lewis, 
Banach spaces-functional analysis 

Ilya Bakelman, Geometric inequalities and convex bodies 

Scott T. Chapman and Nick H. Vaughan, Commutative 
algebra 

Daniel S. Freed, Robert F. Williams and Michael Wolf, 
Texas topology and geometry 

Anant P. Godbole, The probablility theory of patterns 


and runs 
John Luecke and Robert Myers, Low dimensional topol- 
ogy 
Lisa Mantini and Roger C. Zierau, Representation theory 
of Lie groups 
John W. Neuberger and Henry A. Warchall, Differential 
equations 
Peter F. Stiller, Algebraic geometry 
Emil J. Straube, Several complex variables 


November 1990 Meeting in Irvine, California 
Far Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 


January 1991 Meeting in San Francisco, California 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: April 16, 1990 
Deadline for consideration: September 19, 1990 


March 1991 Meeting in South Bend, Indiana 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: June 16, 1990 
Deadline for consideration: To be announced 


March 1991 Meeting in Tampa, Florida 
_ Southeastern Section 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: June 22, 1990 
Deadline for consideration: To be announced 


August 1991 Meeting in Orono, Maine 
Associate Secretary: Lance W. Small 
Deadline for organizers: November 15, 1990 
Deadline for consideration: To be announced 


October 1991 Meeting in Philadelphia, Pennsylvania 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: January 10, 1991 
Deadline for consideration: To be announced 


October 1991 Meeting in Fargo, North Dakota 
Central Section 
Associate Secretary: Andy Roy Magid 
Deadline for organizers: January 25, 1991 
Deadline for consideration: To be announced 
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January 1992 Meeting in Balti 
Associate Secretary: W. Wistar a tnl 
omf, 


1 
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E e Announced Kid 
March 1992 Meeting in Springfield D EE 
Oed Section ° oj 9 
Associate Secretary: An TEC qu 
Deadline for or, 2 a RO Magid ‘il 
eadline for organizers: June 26, 199] all 
Deadline for consideration: To be announced r 
January 1993 Meeting in San Antonio, 7 qm 
Associate Secretary: Lance W, Small ^ am 
Deadline for organizers: April | 3, 1992 " 
Deadline for consideration: To be announced i 
<<. iad 
August 1993 Meeting in Vancouver, British Columbig e 
: Canada $ 
Associate Secretary: Andy Roy Magid T 
Deadline for organizers: November 11, 1992 ii 
Deadline for considertion: To be announced r 

p 
January 1994 Meeting in Cincinnati, Ohio T 
Associate Secretary: Joseph A. Cima no. 
Deadline for organizers: April 5, 1993 omi 
Deadline for consideration: To be announced psal 


mite 
January 1996 Meeting in Orlando, Florida — | ze 
Associate Secretary: W. Wistar Comfort T 


Deadline for organizers: April 12, 1995 led 
Deadline for consideration: To be announced m 
: : ksi 
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Eastern Section 


W. Wistar Comfort, Associate Secretary 
Department of Mathematics 3 
Wesleyan University 

Middletown, CT 06457 


Electronic mail: g-comfort@math.ams.com 
(Telephone 203 - 347-941] ) 


Southeastern Section 
Joseph A. Cima, Associate Secretary 
Department of Mathematics 
University of North Carolina. Chapel Hill 
Chapel Hill, NC 27599-3902 
Electronic mail: g-cima@math.ams.com 
(Telephone 919—962 - 1050) 


As a general rule, members who anticipate organizing Special 
Sessions at AMS meetings are advised to seek approval at least nine 
months prior to the scheduled date of the meeting. No Special Sessions 
can be approved too late to provide adequate advance notice to 
members who wish to participate. 


Information for Speakers 

A great many of the papers presented in Special Sessions 
at meetings of the Society are invited papers, but any 
member of the Society who wishes to do so may submit 
an abstract for consideration for presentation in a Special 
Session, provided it is received in Providence prior to 
the special early deadline announced above and in the 
announcements of the meeting at which the Special 
Session has been scheduled. Contributors should know 
that there is a limitation in size of a single Special 
Session, so that it is sometimes true that all places are 
filled by invitation. Papers not accepted for a Special 
Session are considered as ten-minute contributed papers. 

Abstracts of papers submitted for consideration for 
presentation at a Special Session must be received by 
the Providence office (Editorial Department, American 
Mathematical Society, P. O. Box 6248, Providence, RI 
02940) by the special deadline for Special Sessions, 
which is usually three weeks earlier than the deadline for 
contributed papers for the same meeting. The Council has 
decreed that no paper, whether invited or contributed, 
may be listed in the program of a meeting of the Society 
unless an abstract of the paper has been received in 
Providence prior to the deadline. 

Electronic submission of abstracts is now available to 
those who use the TEX typesetting system. Requests to 
obtain the package of files may be sent electronically via 
the Internet to abs-request@math.ams.com. Requesting 
the files electronically will likely be the fastest and 
most convenient way, but users may also obtain the 
package on IBM or Macintosh diskettes, available free 
of charge by writing to: Electronic Abstracts, American 
Mathematical Society, Publications Division, P.O. Box 
6248, Providence, RI 02940, USA. When requesting 
the Abstracts package, users should be sure to specify 
whether they want the plain TEX, AmS-TEX, or the IXTEX 


Number of Papers Presented 


Joint Authorship 

Although an individual may present only one ten-minute 
contributed paper at a meeting, any combination of joint 
authorship may be accepted, provided no individual 
speaks more than once. An author can speak by invitation 
in more than one Special Session at the same meeting. 

An individual may contribute only one abstract by 
tile in any one issue of Abstracts, but joint authors 
are treated as a separate category. Thus, in addition to 
abstracts from two individual authors, one joint abstract 
by them may also be accepted for an issue. 


Neural Networks 


Vancouver, Canada, August 2-3 


The twenty-fourth annual Symposium on Some Mathe- 
matical Questions in Biology on Neural networks will be 
held on Thursday and Friday, August 2-3, 1990, during 
the Congress of the International Union for Pure and 
Applied Biophysics (IUPAB), July 29- August 3, 1990. 
The symposium is sponsored by the American Mathe- 
matical Society, the Society for Industrial and Applied 
Mathematics (SIAM), and the Society for Mathematical 
Biology (SMB). 

The AMS-SIAM-SMB Committee on Mathematics in 
the Life Sciences serves as the Organizing Committee 
for the symposium. The committee consisted of Jack D. 
Cowan (organizer), Michael C. Mackey, Marc Mangel, 
Hans G. Othmer, Richard E. Plant (chairman), and John 
Rinzel. 

The theme of the symposium is Neural networks. 
There will be two morning sessions on Thursday and 
Friday, August 2 and 3, each including three one-hour 
lectures. 

For further information, contact the Symposium Con- 
ference Coordinator, AMS, P.O. Box 6248, Providence, 


RI 02940 or by electronic mail: BAV@MATH.AMS.COM. 


See the Funding Information section (Landahl Travel 
Awards) of this issue for information on travel support 
from the SMB for graduate students to attend this 


meeting. 
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Symposium on Some Mathematical Questions in Biology |: 


Site Selection for Sectionaj 
Sectional Meeting sites are recommen ings 
sociate Secretary for the Section and a 
Committee of Associate Secretaries ang 
ommendations are usually made eighteen t Me 
months in advance. Host departments mee 
formation, ten to twelve rooms with overt local. 
for contributed paper sessions and Sea, projec 
auditorium with twin overhead projectors asin 
addresses, and registration clerks. The o iy 
reimburses for the rental of facilities and NEL $m 
for staffing the registration desk. Most host deas 
volunteer; to do so, or for more inform UL 
Associate Secretary for the Section. 
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ay 4i 1992 Conferences 


e invited from mathematicians, either 
ups, for topics of the various confer- 
rims | s that Will be organized by the Society in 1992. 
ntact i " deadlines for receipt of these suggestions, as well 
“| ame relevant information about each of the con- 
ers. are given below. An application form to be 
«i when submitting suggested topic(s) for any of these 
anferences (except the Short Course Series) may be ob- 
sind by writing to the Meetings Department, American 
| Nattematical Society, P.O. Box 6248, Providence, RI 
00, or telephoning 401-455-4146, or sending E-mail 
»MEETOMATH.AMS.COM. 
Individuals willing to serve as organizers should 
kaare that the professional meetings staff in the 
Wiys Providence office will provide full support 
at assistance before, during, and after each of these 
tiferences. Organizers should also note that for all 
mferences, except Summer Research Conferences, it 1s 
eee the proceedings be published by the Society, 
z bom E of Summer Research Conferences 
ranittee ae UE member of the Organizing 
Meedings, € willing to serve as editor of the 
Al 
| tins of oe must include (1) the names and affil- 
esit! " Meaning eres members and the chairman of the 
"n Me Dite: (2) a one- to two-page descrip- 
ce m the focus of the topic, including the 
ance: umeliness of the topic, and estimated 
Orel S a list of the recent conferences in the 
eM x iilii E areas; (4) a tentative list of names 
hui i d * proposed principal speakers; and 
«ibat ang 2 Candidates who would be invited to 
dum current affiliations. Any suggestions 
S should be made as early as possible 
aye o ue BH time for planning. However, 
| oard o X m that, x action 2: 
(A iie Clety j s, the Meetin epartmen 
"gs ih du : or sponsible for ied a of 
“the, Slitu SA stence and for all negotiations with 
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Or fopra ed below are requested to recom- 
Phic areas which would assist the 


,gstions ar 
«| y or in BrO 


Columb! 


1] Ttmen $ i‘ i 
re tye Magy È r3 their search for an appropriate 
tne matica qt Summer Research Conferences 

m Clences, a one-, two-, or three-week 

Proposed. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


1992 AMS Symposium in Pure Mathematics 
The Symposium in Pure Mathematics has traditionally 
been conducted in the spring of even-numbered years in 
conjunction with a sectional meeting. The symposium 
can be held independently of a sectional meeting and 
serves to honor great accomplishments in mathematics. 
Proceedings are normally published by the Society as 
volumes in the series Proceedings of Symposia in Pure 
Mathematics. 

Topics in recent years have been: 

1984- Pseudodifferential operators and Fourier integral 
operators with applications to partial differential equa- 
tions, organized by FRANCOIS TREVES of Rutgers Univer- 
sity 

1987-The mathematical heritage of Herman Weyl, or- 
ganized by R. O. WELLS, JR. of Rice University. 

1989- Complex geometry and Lie theory, organized by 
JAMES CARLSON and C. HERBERT CLEMENS, University 


of Utah. 


Deadline For Suggestions: September 1, 1990 


1992 AMS Summer Institute 
Summer Institutes are intended to provide an under- 
standable presentation of the state of the art in an active 
field of research in pure mathematics and usually extend 
over a three-week period. Dates for a Summer Institute 
must not overlap those of the Society's summer meeting, 
which at the time of this printing have not yet been 
determined. There should be a period of at least one 
etween them. Proceedings are published by the 


ek b : 
E series Proceedings of Symposia 


Society as volumes in the 
in Pure Mathematics. : 

Current and recent topics: 
1988 - Operator theory/Operator algebras and applica- 
tions, organized by WILLIAM B. ARVESON of University 
of California, Berkeley, and RONALD G. DOUGLAS of 
State University of New York at Stony Brook. 
1989 — Several complex variables and complex geome- 
try. organized by STEVEN G. KRANTZ of Washington 

iversity. 
S. Diferential geometry, organized by ROBERT E. 
GREENE of University of California, Los Angeles, and 
Suinc-TuNG Yau of Harvard University. 


Deadline For Suggestions: September 1, 1990 


1992 AMS-SIAM-SMB Symposium 


Some Mathematical Questions in Biology 
This one-day symposium, sponsored jointly by the AMS, 
the Society for Industrial and Applied Mathematics, and 
the Society for Mathematical Biology, is usually held 
in conjunction with the annual meeting of a biological 
society closely associated with the topic. Papers from the 
symposia are published by the AMS as volumes in the 
series Lectures on Mathematics in the Life Sciences. 

Current and recent topics: 

1987 - Models in population biology, organized by ALAN 
Hastincs of the University of California, Davis. 
1988 — Dynamics of excitable media, organized by HANS 
G. OTHMER of the University of Utah. 

1989-—Sex allocation and sex change: Experiments and 
models, organized by MARC MANGEL of the University 
of California, Davis. 


. : 590. 

1990- Neural Networks, organized by Jack D. COWAN If proceedings are published by the AMS, they apy: sie 
of the University of Chicago. as volumes in the series Contemporary Mathematics, 1314 
Deadline For Suggestions: September 1, 1990 Deadline For Suggestions: February 1, 1991 m 

Athe 
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Call for Topics for Pu 


1992 AMS-SIAM Summer Seminar 
The goal of the Summer Seminar, sponsored jointly by 
the AMS and the Society for Industrial and Applied 
Mathematics, is to provide an environment and program 


in applied mathematics in which experts can exchange 


the latest ideas and newcomers can learn about the field. 


Proceedings are published by the AMS as volumes in the 


series Lectures in Applied Mathematics. 
Current and recent topics: 
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1992 AMS-IMS-SIAM Join; 
Research Conference 
Mathematical Sci 

These conferences, jointly sponsored b 
Institute for Mathematical Statistics an AMS , 
for Industrial and Applied Mathematics the S 
structure to those held at Oberwolfach. a Simi 
diverse areas of mathematical activity, vim Tops. | p. 
areas currently especially active. Careful aid 
to subjects in which there is important inen Sp 
activity at present. Topics for the seventh sere 
week conferences, being held in 1990, are: p 
models and statistical analysis for ranking dag ; at 
scattering on the line, Deformation theory of ae m 
and quantization with applications to physics. Sie ds 
for sequential search and selection in real time Stt S 
Problems; and Logic, local fields, and subanalytic sw; 
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1992 AMS Short Course Series |, 
The AMS Short Courses consist of a series of o 5 
tory survey lectures and discussions which Md at 
over a period of one-and-one-half days oe sel * 
Mathematics Meetings held in January and mi E 
year. Each theme is a specific arca of app. 
matics or mathematics used in the B 
subject or collection of problems in 0n 
biological, or social sciences, technology. 


1987 — Computational Aspects of VLSI Design with an 
Emphasis on Semiconductor Device Simulation, orga- 
l nized by RANDOLPH BANK of the University of Califor- 


Current and recent topics: 990) Mathe A 
Combinatorial games (August 3 Crypt d 
questions in robotics (January l + 1989): Matt | 0, 
computational number theory (Augus Chaos and 
ory and applications (January 177); 
(August 1988), Computati 


nia, San Diego. 
1988 — Computational solution of nonlinear systems of 
equations, organized by EUGENE ALLGOWER of Colorado 


State University. uary 1988). Proceedings are p dings of 9 
1989— The mathematics of random media, organized ^ as volumes in the series proces rov: 1 of the 
by WERNER KOHLER of Virginia Polytechnic Institute Applied Mathematics, with the app y D 
: and BENJAMIN WHITE of Exxon Research & Engineering Committee. S p N ; 
Company. : aons; Suggesuo iy 1, Pes 
; tions: ly b cy 
|| 1990— Vortex dynamics and vortex methods, organized ee p e submitted bY E pe W : 
by CLAUDE GREENGARD of IBM T. J. Watson Research ti 3 | the August 1992 course 5 ys PI 
Center and CHRISTOPHER R. ANDERSON of University of E di SEE u 
i i by December 1, 1990. w. Max t 
California, Los Angeles. à : - James Y- | 
; Submit suggestions to: 2940: E 
| Deadline For Suggestions: September 1, 1990 Box 6248, Providence, RI 0 E 
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Mathematical Sciences 
Meetings and Conferences 


THIS SECTION contains announcements of meetings and conferences of interest to 
some segment of the mathematical public, including ad hoc, local, or regional meetings, 
and meetings or symposia devoted to specialized topics, as well as announcements 
of regularly scheduled meetings of national or international mathematical organizations. 
(Information on meetings of the Society, and on meetings sponsored by the Society, will 
be found inside the front cover.) 

AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, 
and specifies the place, date, subject (when applicable), and the speakers; a second 
full announcement will be published only if there are changes or necessary additional 
information. Once an announcement has appeared, the event will be briefly noted in each 
issue until it has been held and a reference will be given in parentheses to the month, 
year, and page of the issue in which the complete information appeared. Asterisks (*) 
mark those announcements containing new or revised information. 

IN GENERAL, announcements of meetings and conferences held in North America carry. 
only date, title of meeting, place of meeting, names of speakers (or sometimes a general 
statement on the program), deadlines for abstracts or contributed papers, and source 
of further information. Meetings held outside the North American area may carry more 
detailed information. In any case, if there is any application deadline with respect to 
participation in the meeting, this fact should be noted. All communications on meetings 
and conferences in the mathematical sciences should be sent to the Editor of Notices, 


care of the American Mathematical Society in Providence. 
DEADLINES for entries in this section are listed on the inside front cover of each issue. In 


order to allow participants to arrange their travel plans, organizers of meetings are urged 


to submit information for these list 
one issue of Notices prior to the m 
received in Providence SIX MONTH 
EFFECTIVE with the 1990 volume 
Meetings and Conferences will be pu 
issues, only meetings an 
of that issue will appear. As ne 
that will occur later than the twe 
listing in the next possible issue. 
the meeting or conference falls wi 


INFORMATION: Secretariat: G. Castel- 
lini or G. Silveri, IAC, Viale del Poli- 
clinico 137, 1-00161 Roma (ph. (39 
6) 88470-213 or 214 and Fax n. (39 


6) 88470228). 


1990-1991. Academic Year Devoted to 


Operator Theory and Complex Analysis. 


Mittag-Leffler Institute, Djursholm, Swe- 


den. (Dec. 1989, p. 1432) 
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d conferences for the twelve-mon 


ings early enough to allow them to appear in more than 
eeting in question. To achieve this, listings should be 
S prior to the scheduled date of the meeting. 

of Notices, the complete list of Mathematical Sciences 
blished only in the September issue. In all other 


th period following the month 


w information is received for meetings and conferences 
Ive-month period, it will be announced at the end of the 
That information will not be repeated until the date of 
thin the twelve-month period. 
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April 1990 


29-May 5. Gruppentheorie (Pro-Endliche 
Gruppen), Oberwolfach, Federal Repub- 
lic of Germany. (Jul./Aug. 1989, p. 766) 
30-May 4. Mathematiques pour la Robo- 
tique, Marseille, France. (Jan. 1990, p. 54) 


May 1990 


3-4. Twenty-first Annual Pittsburgh Con- 
ference on Modeling and Simulation, Uni- 


| 
q 
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| 
| 
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versity of Pittsburgh, Pittsburgh, PA. 
(Sep. 1989, p. 916) 


3-4. Automation and Information En- 
gineering Annual Research Review Con- 
ference, College Park, MD. (Mar. 1990, 
p. 326) 

4. Second Conference on Mathematical 
Biology, Stony Brook, NY. (Mar. 1990, 
p. 326) 

5-6. Pacific Northwest Geometry Semi- 
nar, University of Oregon, Eugene, OR. 
(Jan. 1990, p. 55) 

5-6. Midwest Partial Differential Equa- 
tions Seminar, Northwestern Univ., 
Evanston, IL. (Mar. 1990, p. 326) 


6-9. Computer Algebra and Differential 
Equations (CADE-90), Cornell Univer- 
sity, Ithaca, NY. (Feb. 1990, p. 218) 
6-12. Geschichte der Mathematik, Ober- 
wolfach, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 766) 

7-9. 1990 IEEE Symposium on Research 
in Security and Privacy, Oakland, CA. 
(Oct. 1989, p. 1095) 

7-9. Geometric Modeling and Design, 
Wayne State Univ., Detroit, MI. (Mar. 

1990, p. 326) 

7-10. SIAM Conference on Applications 
of Dynamical Systems, Orlando, FL. (Sep. 

1989, p. 916) 

7-11. Recent Advances in Regression, 
Montréal, Canada. (Jan. 1990, p. 55) 
7-11. Algorithme et Programmation, 
Marseille, France. (Jan. 1990, p. 55) 
7-11. Statistics Week, Université de 
Montréal, Canada. (Feb. 1990, p. 218) 
7-June 1. College on Recent Develop- 
ments and Applications in Mathematics 
and Computer Science, International Cen- 
tre for Theoretical Physics, Trieste, Italy. 
(May/Jun. 1989, p. 601) 

*9—]]. Applications of Mathematical/Sta- 

tistical Libraries and Problem-Solving Sys- 
tems, Monterey, CA. 


INFORMATION: D. Mar, IMSL User 
Group North America, Naval Post- 
graduate School, 1332 Lincoln Av- 
enue, Pacific Grove, CA 93950; 408- 
646-2672. 


9-12. Computer Algebra and Parallelism 
(CAP-90), Cornell University, Ithaca, NY. 
(Feb. 1990, p. 218) 

13-19. Abstrakte Konvexe Analysis, 
Oberwolfach, Federal Republic of Ger- 


many. (Jul./Aug. 1989, p. 766) 

14-15. Finite Element Applications in 
Computational Mechanics, Champaign, 
IL. (Mar. 1990, p. 326) 

14-15. Regional Workshop on Nonlinear 
Conservation Laws, Stony Brook, NY. 
(Jan. 1990, p. 55) 

14-18. Conference on Nonlinear Anal- 
ysis and Partial Differential Equations, 
Rutgers University, New Brunswick, NJ. 
(Mar. 1990, p. 326) 

14-18. Workshop on K-Theory, Mathe- 
matical Sciences Research Institute, Berke- 
ley, CA. (Jan. 1990, p. 55) 

14-18. Singularities et Theorie de Hodge, 
Marseille, France. (Jan. 1990, p. 55) 
14-18. Surfaces, Submanifolds, and their 
Applications, Univ. of Leeds, Leeds, Eng- 
land. (Mar. 1990, p. 326) 

17-19. Interface '90 (formerly Computer 
Science and Statistics: Symposium on In- 
terface), East Lansing, MI. (Sep. 1989, 
p. 916) 

17-19. Colloquium: Computer Graphics 
in Pure Mathematics, University of Iowa, 
Iowa City, IA. (Dec. 1989, p. 1435) 
18-20. Nineteenth Annual State of Jef- 
ferson Mathematics Congress, Whiskey- 
town, CA. (Feb. 1990, p. 219) 

20-23. 1990 International Industrial En- 
gineering Conference, San Francisco, CA. 
(Mar. 1990, p. 327) 

20-25. NSF/CBMS Conference on Op- 
erator Algebras, Texas Christian Univer- 
sity, Fort Worth, TX. (Jan. 1990, p. 55) 
20-26. The Schródinger Equation and 
Its Classical Counterparts, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 767) 

21-24. The Simulation of Random Pro- 
cesses and Fields - Mathematics and 
Applications, Portofino, Italy. (Sep. 1989, 
p. 916) 

21-25. NSF-CBMS Regional Confer- 
ence on The Interface between Analytic 
Number Theory and Harmonic Analysis, 
Manhattan, KS. (Jan. 1990, p. 55) 
21-25. Eleventh United States National 
Congress of Applied Mechanics, Tucson, 
AZ. (Nov. 1988, p. 1389) 

21-25. Nonlinear Analysis, Function 
Spaces and Applications IV, Czechoslo- 
vakia. (Jan. 1990, p. 56) 

21-25. DIMACS Workshop: Algebraic 


Issues in Geometric Computations, New 
Brunswick, NJ. (Mar. 1990, p. 327) 
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INFORMATION: O. Widlund Prog (4, 
Committee, c/o Courant Instujes| $" 
Mathematical Sciences, 251 y, | &*' 
St., Room 530, New York, Ny i; | 7* 
(212)998-3310. Hi 


INVITED SPEAKERS: Professors Sanz} 
ski, Tihomirov, and Mihailov (US | 
Douglas (USA); Ortiz (Great Bri: | - 
Ansorge, Niethammer, and Wer 
(Germany); Ciarlet, Pironnea. 2|" 
Raviart (France); Axelsson ES 
Netherlands); and others. x 
INFORMATION: IS.N.A. 3, C 3 
Univ. Politécnica de Madrid. Ras M 


de Maeztu, s/n. 28040 Madrid. SP} tasti 


ulations SH 
tions, Pow ty 


Computer Sin 
cal Methods and Applica 
Italy. jh 


tiU 
INFORMATION: F. M f 


Genova, piratai m an 
ica, v L.B. Alberti ^ M 
Ts 1391032 DNI 


sonal SE | d, 
23-25. 1990 Ie Charlot} y 
on Multiple Val " i 
(Apr. 1989, p- 49 on viscous a NN 
23-25. Worl i Sh T 
merical Anu niversil by 
North Carolina 


day, Indian 2 
IN. (Feb. 1990; dei 
24. Second a Coll. 


ing with Data Perturba- 
: iv., Wash- 


geons? ~ 989, P- 
C (NP on Probability Mod- 
ical Physics, Colorado 
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g T Lyapunov-Exponents, Ober- 
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ii, p. 36) 

we |. Tenth International Confer- 

on Distributed Computing Systems, 

nfs France. (Jan. 1990, p. 56) 

viue 1. Mecanique Celeste et Sys- 
«ms Hamiltoniens, Marseille, France. 

Symp | Jin. 1990, p. 56) 

d, Spit [Jue 1. Workshop on Set Theoretic 

;| lods in Algebra, Baylor University, 

Vico Texas. (Feb. 1990, p. 219) 

"Hune 2. Geometry of Complex Projec- 

ke is Cetraro, Italy. (Nov. 1989, 
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ORGANIZING COMMITTEE: D. Gar- 
ity, Oregon State Univ.; D. Wright 
Brigham Young Univ.; J. Henderson 
and F. Tinsley, Colorado College. 
PRINCIPLE SPEAKER: R. Daverman. 
Univ. of Tennessee. 


INFORMATION: D. Garity, Dept. of 


Math., St. Cloud State Univ.. St. 
Cloud, MN 56301. 


31-June 3. Percolation Models of Ma- 
terial Failure, Cornell University, Ithaca, 
NY. (Dec. 1989, p. 1436) 


June 1990 


June-July 1990. International IMACS 
Conference on Mathematical Modelling 
and Applied Mathematics, Vilnius, USSR. 
(Sep. 1989, p. 917) 

1-8. Third International Symposium on 
Orthogonal Polynomials and Their Ap- 
plications, Erice-Trapani (Sicily), Italy. 
(Dec. 1989, p. 1436) 

1-10. Fourth Annual Meeting of the 
International Workshop in Analysis and 
its Applications, Dubrovnik-Kupari, Yu- 
goslavia. (Oct. 1989, p. 1096) 

3-6. 1990 Annual Meeting of the Sta- 
tistical Society of Canada, St. John’s, 
Newfoundland, Canada. (Sep. 1989, 
p. 917) 

3-6. Symposium on Chaos in Biolog- 
ical and Agricultural Systems, Lincoln, 
Nebraska. (Jan. 1990, p. 56) 

3-9. Graphentheorie, Oberwolfach, Fed- 
eral Republic of Germany. (Jul. /Aug. 
1989, p. 767) 

4-7. Fifth Annual IEEE Symposium on 
Logic in Computer Science, Philadelphia. 
PA. (Sep. 1989, p. 917) 

4-8. Workshop on Model Theory. Berke- 
ley, CA. (Sep. 1989. p. 917) 

4-8. Nonlinear Phenomena in Atmo- 
spheric and Oceanic Sciences. Minneapo- 
lis, MN. (Nov. 1989, p. 1251) 

4-8. International Conference on Approx- 
imation Interpolation and Summability in 
Honor of A. Jakimovski, Tel Aviv, Israel. 
(Dec. 1989, p. 1436) 
4-8. International Conference on Boot- 
strapping and Related Techniques. Trier. 
Federal Republic of Germany. (Jan. 1990. 
p. 56) 

4-8. The Mathematics of Neural 
Salisbury State Univ.. Salisbury. 


Nets, 
MD. 
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4-12. Recent Developments in Geomet- 
ric Topology and Related Topics, Villa 
"La Querceta", Montecatini Terme. (Feb. 
1990, p. 220) 

4-15. Analyse Harmonique sur Les 
Groupes Reductifs P-Adiques, Marseille, 
France. (Jan. 1990, p. 56) 

4-28. Supercomputing Program for Un- 
dergraduate Research, Cornell National 
Supercomputing Facility. Ithaca, NY. 
(Feb. 1990, p. 220) 

6-8. First IFIP Conference on Fractals, 
Lisbon, Portugal. (Jan. 1990, p. 57) 

6-9. Fifth Annual Conference of the 
European Consortium for Mathematics 
in Industry. Lahti, Finland. (Apr. 1989, 
p. 496) 

6-12. 1990 Barcelona Conference on 
Algebraic Topology. Centre de Recerca 
Matematica, Barcelona, Spain. (Sept. 
1988, p. 1060) 

6-15. Third Logical Biennial (in honour 
of S.C. Kleene), Chaika (near Varna). 
Bulgaria. (Oct. 1989, p. 1096) 

7-July 4. 1990 Joint Summer Research 
Conferences in the Mathematical Sci- 
ences, University of Massachusetts at 
Amherst, MA. 


INFORMATION: C. Kohanski, AMS, 
P.O. Box 6248, Providence, RI 02940. 


10-14. Sixth Haifa Matrix Conference 
Technion City, Haifa, Israel. (Feb. 1990, 
p. 220) 
10-16. Reelle Algebraische Geometrie, 
Oberwolfach, Federal Republic of Ger- 
many. (Jul./Aug. 1989. p. 767) 
10-16. Fourth Czechoslovak Symposium 
on Combinatorics, Prachtice, Czechoslo- 
vakia. (Nov. 1989, p. 1251) 

*10-16. International Workshop on Algo- 
rithms and Parallel VLSI Architectures, 
Pont-á-Mousson, France. 


INFORMATION: A.-J. van der Veen, 
Dept. of Electrical Engineering, Delft 
Univ. of Technology, 2628 CD Delft, 
The Netherlands; +3115781442. 


11-14. Fourteenth Rolf Nevanlinna Col- 
loquium, University of Helsinki, Helsinki, 
Finland. (Jul./Aug. 1989, p. 767) 

11-14. Fifth SIAM Conference on Dis- 
crete Mathematics, Atlanta, GA. (Sep. 
1989, p. 917) 

11-15. World Organization of Systems 
and Cybernetics Eighth International Con- 
gress, New York, NY. (Please note date 
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change from Mar. 1989, p. 315) 


11-15. Chaotic Processes in the Geolog- 
ical Sciences, Minneapolis, MN. (Nov. 
1989, p 1251) 


11-15. Third International Conference on 
Hyperbolic Problems, Uppsala, Sweden. 
(Jan. 1990, p. 57) 


11-15. Rigorous Results in Quantum Dy- 
namics, Liblice Castle, Czechoslovakia. 
(May/Jun. 1989, p. 602) 

11-15. NSF/CBMS Conference on 
Wavelets, University of Lowell, Lowell, 
MA. (Nov. 1989, p. 1251) 


11-15. IMACS First International Con- 
ference on Computational Physics, Boul- 
der, CO. (Jan. 1990, p. 57) 
11-15. The Mathematics of Computer 
Graphics, Salisbury State Univ., Salis- 
bury, MD. (Mar. 1990, p. 328) 
11-15. Undergraduate Faculty Enhance- 
ment “Workshop on Computational Num- 
ber Theory”, Univ. of Wisconsin- 
Whitewater, WI. (Mar. 1990, p. 328) 
12-15. Ninth International Conference 
on Analysis and Optimization of Systems, 
Antibes, France. (Jan. 1990, p. 57) 
12-15. Workshop on Spectral and Scat- 
tering Theory of Partial Differential Op- 
erators, Institute of Mathematics, He- 
brew Univ., Jerusalem, Israel. (Feb. 1990, 
p. 220) 
13-15. Seventh Annual Quality and Pro- 
ductivity Research Conference, Madison, 
WI. (Mar. 1989, p. 315) 
13-16. Function Estimation and Sta- 
tistical Applications, Cornell University, 
Ithaca, NY. (Feb. 1990, p. 221) 
13-22. Free Boundary Problems: Theory 
and Applications, Centre de Recherches 
Mathématiques, Université de Montréal, 
Canada. (Jul./Aug. 1989, p. 767) 
14-16. Sixth Summer Conference on 
General Topology and Applications, Long 
Island Univ. (C.W. Post Campus), 
Brookville, NY. (Feb. 1990, p. 221) 
14-16. Fifth Southeast Asian Conference 
on Mathematical Education (SEACME 
5), Gadong, Brunei Darussalam. (Nov. 
1989, p. 1251) 
14-16. Function Estimation and Statis- 
tical Applications, Cornell Univ., Ithaca, 
NY. (Mar. 1990, p. 328) 
15-20. Global Differential Geometry and 
Global Analysis, Berlin, Federal Republic 
of Germany. (Jan. 1990, p. 57) 
17-23. Partial Differential Equations in 


Complex Analysis, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 767) 

18-20. Joint WNAR-IMS Regional Meet- 
ing, Montana State University, Bozeman, 
MT. (Mar. 1989, p. 315) 

18-21. A Conference on Partial Dif- 
ferential Equations, in Honor of Shmuel 
Agmon, Inst. of Math., Hebrew Univ., 
Jerusalem, Israel. (Feb. 1990, p. 221) 
18-22. Fourteenth Mathematical Sci- 
ences Lecture Series on Partially Ordered 
Sets, Johns Hopkins University, Balti- 
more, Maryland. (Oct. 1989, p. 1096) 
18-22. Approximations Diophantiennes 
et Nombres Transcendants, Marseille, 
France. (Jan. 1990, p. 57) 

18-23. The Fifth International Con- 
ference on Topology and its Applications, 
Dubrovnik, Yugoslavia. (Mar. 1990, 
p. 329) 

18-26. Recent Developments in Hoo Con- 
tro] Theory, Villa Olmo, Como. (Feb. 
1990, p. 221) 

18-29. Radar/Sonar, Minneapolis, MN. 
(Nov. 1989, p. 1251) 

18-29. AMS-SIAM Summer Seminar on 
Vortex Dynamics and Vortex Methods, 
University of Washington, Seattle, WA. 


INFORMATION: B. Verducci, AMS, P.O. 
Box 6248, Providence, RI 02940. 


20-22. Sixteenth International Workshop 
on Graph-Theoretic Concepts in Computer 
Science, Berlin, Federal Republic of Ger- 
many. (Jan. 1990, p. 57) 


20-23. Second Symposium on Chaotic 
Dynamical Systems, Conference Center 
"Woudschoten" (near Utrecht), The 
Netherlands. (Mar. 1990, p. 329) 

*21-27. Curves and Surfaces, Chamonix- 
Mont Blanc, France. 


INFORMATION: C. Rivet, Curves and 
Surfaces TIM3-IMAG, Univ. Joseph 
Fourier BP 53X, 38041, Grenoble 
Cedex, France. 


*24-28. NSF/CBMS Regional Confer- 
ence on Ergodic Theory and Combinato- 
rial Number Theory, North Dakota State 
Univ., Fargo, ND. 


PRoGRAM: H. Fürstenberg will de- 
liver ten lectures on the recent de- 
velopments in topics related to the 
conference title. 

ORGANIZER: D. Comez. 
INFORMATION: D. Comez, Dept. of 
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16-20. NSF-CBMS Regional Conference 
"The Polynomial Identities and Invari- 
ants of n x m Matrices”, DePaul Univ 
Chicago, IL. (Mar. 1990, p. 330) : 


16-21. Design and Analysis of Scien- 
tific Experiments, Cambridge, MA. (Mar. 
1990, p. 330) 

16-27. Regional Institute in Dynami- 
cal Systems, Boston Univ., Boston, MA. 
(Mar. 1990, p. 330) ; 


* 16-August 3. Conference on “Enriching 


Discrete Mathematics Courses with Re- 
cent Developments”, Univ. of Wyoming, 
Laramie, WY. 


PROGRAM: Mornings will be devoted 
to lectures by the speakers which will 
address selected important and recent 
developments in discrete mathemat- 
ics. Afternoons will be devoted to dis- 
cussions, work sessions and/or talks 
which will assist in the incorporation 
of these ideas and concepts into col- 
lege courses at all levels. Funds to 
cover living costs and a small stipend 
are available. 
INVITED SPEAKERS: The main speaker 
will be Wiiliam F. Lucas, The Clare- 
mont Graduate School, who will lec- 
ture each day for the three week 
period. Carl W. Lee, The University 
of Kentucky, will lecture for at least 
two weeks. 
INFORMATION: A.D. Porter, Mathe- 
matics Department, P.O. Box 3036 
University Station, University of 
Wyoming, Laramie, WY 82071-3036. 
22-28. Konvexgeometrie, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 497) 
23-27. CADE 10 - Tenth Interna- 
tional Conference on Automated Deduc- 
tion, West Germany. (Feb. 1990, p. 223) 
23-28. Fourth International Congress on 
Computational and Applied Mathematics. 
Leuven, Belgium. (Jan. 1990, p. 58) 
23-August 4. Third Workshop on Stochas- 
tic Analysis, Silivri, Istanbul-Turkey. (Feb. 
1990, p. 223) 
26-29. International Conference on New 
Trends in Geometric Function Theory 
and Applications, University of Madras, 
Madras, India. (Sep. 1989. p. 918) — 
29-August 4. Mechanik Und Algebrais- 
che Geometrie, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 497) 
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their Applications, Wake Forest Univer- 
sity, Winston Salem, NC. (Nov. 1989, 
p. 1232) 

Ji-August 2. Dynamics of Numerics 
and the Numerics of Dynamics, Bristol, 
England. (Nov. 1989, p. 1252) 


August 1990 


2-3. AMS-SIAM-SMB Symposium on 
Some Mathematical Questions in Biology, 
Neural Networks, Vancouver, Canada. 
(Mar. 1990, p. 330) 

5-9. From Topology to Computation: 
Unity and Diversity in the Mathematical 
Sciences (in Honor of Professor Stephen 
Smale's 60th Birthday), Berkeley, CA. 
(Jan. 1990, p. 58) 

5-11. Mathematical Methods in Tomog- 
raphy, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

5-11. International Conference on Ap- 
proximation Theory, Hungary. (Oct. 1989, 
p. 1097) 

6-7. AMS Short Course on Combinato- 
rial Games, Columbus, Ohio. 


INFORMATION: M. Foulkes, AMS, P.O. 
Box 6248, Providence, RI 02940. 


6-9. 1990 Joint Statistical Meetings, 
Anaheim, CA. (Mar. 1988, p. 466) 

6-10. Singularities, Honolulu, Hawaii. 
(Feb. 1990, p. 223) 

8-11. Joint Mathematics Meetings, Ohio 
State University, Columbus, OH. (includ- 
ing the summer meetings of the AMS, 
AWM, MAA and PME). This is the 75th 
Anniversary of the MAA. 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


8-11. The Fifth KIT Mathematics Work- 
shop, Korea Institute of Technology, Tae- 
jon, Korea. (Mar. 1990, p. 330) 

*]1-14. Crypto '90, University of Cali- 
fornia, Santa Barbara, CA. 


Sponsors: International Association 
for Cryptological Research; Univ. of 
California, Santa Barbara Computer 
Security Dept.; IEEE Computer Soci- 
ety Technical Committee on Security 
and Privacy. 

CALL FOR PAPERS: Papers are so- 
licited on all topics related to current 
work in the theory and application 
of cryptographic techniques. Authors 
are requested to submit 12 copies of 


an extended abstract or full paper by 
April 16, 1990, sent to: S.A. Van- 
stone, Program Chair, Dept. of Com- 
binatorics and Optimization, Univ. of 
Waterloo, Waterloo, Ontario, Canada 
N2L 3G1. à 
INFORMATION: S.S. McMahan, Gen- 
eral Chair, Cylink, 110 S. Wolfe Rd., 
Sunnyvale, CA 94086. 


12-13. Workshop on Using Technology 
to Enhance the Teaching and Learning 
of Calculus and Precalculus Mathematics, 
The Ohio State Univ., Columbus, OH. 
(Mar. 1990, p. 330) 
12-18. Algebraische Zahlentheorie, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1989, p. 497) 
12-18. Pre-Congress Topology Confer- 
ence, University of Hawaii, Honolulu, 
HI. (Feb. 1990, p. 223) 
13-16. Alaska Conference, Quo Vadis, 
Graph Theory?, University of Alaska, 
Fairbanks, AK. (Oct. 1989, p. 1097) 
13-17. Fifth International Conference 
on Hadronic Mechanics and Nonpoten- 
tial Interactions, University of Northern 
Iowa, Cedar Falls, Iowa. (Jul./Aug. 1989, 
p. 768) 
13-17. Eleventh IFAC World Congress, 
Tallin, USSR. (Sep. 1989, p. 918) 
13-17. Algebraic Geometry and Ana- 
lytic Geometry, Tokyo, Japan. (Sep. 1989, 
p. 919) 
13-17. 1990 International Conference on 
Parallel Processing, Pennsylvania State 
University, University Park, PA. (Dec. 
1989, p. 1438) 
13-17. NSF/CBMS Conference on Ran- 
dom Number Generation and Quasi-Monte 
Carlo Methods, Univ. of Alaska, Fair- 
banks, AK. (Mar. 1990, p. 331) 
13-18. Institute of Mathematical Statis- 
tics Fifty-third Annual Meeting(jointly 
with the Second World Congress of the 


Bernoulli Society), Uppsala, Sweden. (Sep. 


1989, p. 919) 

13-18.  Tsukuba International Confer- 
ence on Representations of Algebras and 
Related Topics, University of Tsukuba, 
Japan. (Nov. 1989, p. 1253) 

14-18. The Asian Mathematical Con- 
ference 1990, Hong Kong, China. (Sep. 
1989, p. 919) 

14-18. Harmonic Analysis, Sendai 1990, 
Tohoku University, Sendai, Japan. (Feb. 


1990, p. 223) 


14-18. Zeta Functions in Geometry, 
Tokyo Institute of Technology. Tokyo, 
Japan. (Feb. 1990, p. 223) 

15-19. International Conference on Knot 
Theory and Related Topics, International 
House, Osaka, Japan. (Apr. 1989, p. 497) 
15-19. International Conference on Com- 
mutative Algebra and Combinatorics, 
Nagoya University, Nagoya, Japan. (Feb. 
1990, p. 224) 

15-20. Conference on Gaussian Random 
Fields (The Third Nagoya Lévy Seminar), 
Nagoya University, Nagoya, Japan. (Nov. 
1989, p. 1253) 

16-18. SIGAL International Symposium 
on Algorithms, Tokyo, Japan. (Oct. 1989, 
p. 1097) 

16-19. Current Topics in Operator Alge- 
bras, Nara Ken-New Public Hall, Nara, 
Japan. (Feb. 1990, p. 224) 

18-22. The Second International Confer- 
ence on Graph Theory, Kanagawa, Japan. 
(Feb. 1990, p. 224) 

19-20. Inverse Problems in Engineering 
Sciences, Osaka Institute of Technology, 
Osaka, Japan. (Feb. 1990, p. 224) 

19-25. Mathematische Methoden Des 
VLSI-Entwurfs Und Des Distributed Com- 
putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

20-24. Second International Joint Con- 
ference of the ISSAC-90 and the AAECC- 
8, Nihon University, Tokyo, Japan. (Feb. 

1990, p. 224) 
* 20-24. International Conference on Com- 
binatorics (ICC '90), Hefei, Anhui, China. 


PROGRAM: The technical program will 
include a variety of scheduled and 
submitted talks related to the gen- 
eral themes of the conference. The 
language of the conference will be 
English. The conference will provide 
a timely opportunity for researchers 
and students to exchange ideas in for- 
mal and informal dialogue. It is hoped 
that ICC '90 can serve as a focus for 
ongoing research in these areas as well 
as for modern applications in other 
disciplines. 

INFORMATION: K. Tung-Hsin, Hefei 
Branch of Academia Sinica, P.O. 
Box 10, Hefei, Anhui, 230031, China 
(PRC). 


20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. (Jan. 1990, 
p. 59) 
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for Theoretical Physics. Tries 

ysics, este, Italy 
(May/Jun. 1989, p. 602) x 
16-22. Risikotheorie, Oberwolfach. Fed- 
eral Republic of Germany. (Apr. 1989 
p. 498) : 
17-21. Atelier International de Theorie 


des Ensembles, Marseille, France. (Jan. 
1990, p. 60) 


17-22. DMV-Jahrestagung 1990, Bre- 
men, Federal Republic of Germany. 
(Jul./Aug. 1989, p. 769) 

* 21-27. International Functional Analysis 
Meeting on the Occasion of the Sixti- 
eth Birthday of Professor M. Valdivia, 
Peniscola (Castellón), Spain. 


Sponsors: Univ. of Valencia and 
Polytechnical Univ. of Valencia. 
ORGANIZING COMMITTEE: K.D. Bier- 
stedt, Univ. Paderborn, W. Germany: 
J. Bonet, Univ. Politécnica de Valen- 
cia: J. Horvath, Univ. of Maryland: 
M. Maestre, Univ. de Valencia. 
CONFERENCE Topics: Topics expected 
to be emphasized include locally con- 
vex spaces, Fréchet spaces. Banach 
space theory, function spaces. holo- 
morphy, toplogical tensor products 
and operator ideals. 

INVITED SPEAKERS: Altomare, Anse- 
mil. Aron, Bessaga, Bombal. Cobos. 
A. Defant. S. Dierolf, Diestel, Dineen. 
Florencio, Floret, Godefroy, Isidro. 
Jarchow, H. Konig, Llavona, Laursen. 
Meise, Moscatelli, Mujica. Nachbin, 
Orihuela, Pelczyfiski, Pietsch. Pisier. 
Schachermayer, Schmets, Taskinen, 
D. Vogt. 

CALL FOR Papers: There will be a 
limited number of short communt- 
cations (of 15 minutes). Interested 
contributors are invited to submit an 
abstract (to J. Bonet) as soon a5 pos- 
sible. The abstracts will be refereed. It 
is planned to publish the Proceedings 
of the Conference. 
INFORMATION: J. Bonet, Dept of 


Matemática Aplicada, E.T.S. Arqui- 
tectura, Univ. Politécnica de Valen- 
1 Valencia, 


cia, C. de Vera, E-4607 a 
Spain; 346-3615051 ext. 408 or 402; 
email: maestre@evalun! ].bitnet. 
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Symposium on Computer Arithmetic, Sci- 
entific Computation and Mathematical 
Modelling - SCAN 1990, Albena (near 
Varna), Bulgaria. (Feb. 1990, p. 225) 


24-29. Mathematical Modelling of In- 
dustrial Processes, Tecnopolis, Bari. (Feb. 
1990, p. 225) 

*24-30.  Ibero-American Conference, 
Seville, Spain. 


INFORMATION: U. D'Ambrosio, In- 
stitute of Math, Univ. Estadual de 
Campinas, CP 6063 (13081) Camp- 
inas (SP). Brazil. 


*25-29. International Symposium on 
Structures in Mathematical Theories, San 
Sebastián, Spain. (Please note changes 
from Jan. 1990. p. 60) 


INVITED SPEAKERS: A. Arhangelsii, 
Moscow; A. Barabashev, Moscow; E. 
Bencivenga, Irvine; R. Bkouche, Lille; 
H. Breger, Hannover; A. Bundy, Edin- 
burgh: M. Burgin and V. Kuznetsov, 
Kiev: N. da Costa, Sao Paulo; M.L. 
dalla Chiara, Firenze; L. Daston, Bran- 
deis; J.W. Dauben, NY; A. Dress, 
Bielefeld; J. Echeverria, San Sebas- 
tian; A.W.F. Edwards, Cambridge; S. 
Feferman. Stanford; J. Flum, Frei- 
burg; D. Gillies, London: G. Giorello, 
Milan: I. Grattan-Guinness, Middle- 
sex: J. Hernandez. Madrid; A. Ibarra, 
San Sebastian; H.J. Jahnke, Biele- 
feld: E. Knobloch, Berlin: L. Krüger, 
Góttin- 
gen: B. Lawvere, NY; M. Loi, Paris; 
G. Ludwig. Marburg; S. Mac Lane, 
Chicago; M.S. Mahoney, Princeton; J. 
Mosterin, Barcelona; C.U. Moulines, 
Berlin; I. Niiniluoto, Helsinki; M. 
Otte. Bielefeld; L. Pepe, Ferrara; M. 
Przelecki, Warszawa; V. Rantala, Tam- 
pere; M. Resnik, N. Carolina: E. 
Scheibe, Heidelberg; H.J. Schmidt, 
Osnabück: J.D. Sneed, Colorado; P. 
Suppes. Stanford; R. Thom, Paris: R. 
Torretti, Puerto Rico: J. Wolenski, 
Krakow. 

*28-29. Linear Algebra and its Applica- 

tions, Miami University, Oxford, OH. 


INVITED SPEAKERS: C. Curtis, Univ. 
of Oregon; G. Strang. MIT; H. Zassen- 
haus, Ohio State Univ. 

CALL FOR PAPERS: Abstracts for con- 
tributed papers should be sent by June 
1. 1990, to J. Skillings, Dept. of Math. 
and Stat., Miami Univ., Oxford, OH 
45056. 


»"Dternatio A 
nal Centre cc3s!r?Bubiic BAGS Gat Kangri Collection, Haridwar 


INFORMATION: J.H. Skillings, Miami 
Univ., Dept. of Math. and Stat., Bach- 
elor Hall, Oxford, OH 45056; 513- 
529-5818. 


30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


October 1990 


1-5. Organisations et Theorie des Jeux, 
Marseille, France. (Jan. 1990, p. 60) 
1-5. Third Joint Europe/U.S. Short 
Course in Hypersonics, RWTH Aachen 
Univ. of Technology, Federal Republic 
of Germany. (Mar. 1990, p. 332) 
5-6. Math-History Conference, LaCrosse, 
WI. (Jan. 1990, p. 60) 
5-7. Workshop on Partial Differential 
Equations, Cornell Univ., Ithaca, NY. 
(Mar. 1990, p. 332) 
7-13. Arbeitsgemeinschaft Mit Aktuellem 
Thema, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
8-12. Congres Franco-Sovietique de Pro- 
grammation Mathematique, Marseille, 
France. (Jan. 1990, p. 60) 
14-20. Geometrie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 
15-19. Modeles pour L’Analyse des Don- 
nees Miultidimensionnelles, Marseille, 
France. (Jan. 1990, p. 60) 
15-19. Tercer Congreso Nacional de 
Matematicas, San José, Costa Rica. (Feb. 
1990, p. 225) 
* 19-20. Nineteenth Midwest Conference 
on Differential and Integral Equations, 
Univ. of Missouri-Rolla, Rolla, MO. 


INVITED SPEAKERS: T.A. Burton, C.C. 
Chicone, P.W. Eloe, A.M. Fink, D.B. 
Hinton, J.L. Henderson, W.G. Kelley, 
Y. Sibuya. 

INFORMATION: L.M. Hall, Dept. of 
Math. and Stat., Univ. of Missouri- 
Rolla, Rolla, MO 65401; 314-341- 
4911; c0635(gumrvmb.bitnet. Dead- 
line for abstracts of contributed pa- 
pers: August 17, 1990. 


20-21. Eastern Section, University of 
Massachusetts at Amherst, Amherst, MA, 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


= 
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21-27. Mathematische Methoden In Der 
Robotik, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 

21-27. Arithmetik der Kórper, Oberwol- 
fach, Federal Republic of Germany. (Oct. 
1989, p. 1098) 

21-27. International Functional Analysis 
Meeting on the Occasion of the Sixti- 
eth Birthday of Professor M. Valdivia, 
Peniscola, Spain. (Oct. 1989, p. 1098) 
22-25. Fifth Jerusalem Conference on In- 
formation Technology — (JCIT-5), 
Jerusalem, Israel. (Jan. 1990, p. 60) 
26-27. Statistical Mechanics at the 45th 
Parallel: Fourth Annual Meeting, Univer- 
sité de Montréal, Canada. (Feb. 1990, 
p. 226) 

28-November 3. Mathematical Eco- 
nomics, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
29-November 2. Trieste Conference on 
Integrable Systems, Trieste, Italy. (Jan. 
1990, p. 61) 

29-November 2. Algorithme Parallele et 
Architectures Nouvelles, Marseille, France. 
(Jan. 1990, p. 61) 

29-November 2. The International Con- 
ference “D-Modules and Microlocal Ge- 
ometry", Lisbon, Portugal. (Mar. 1990, 
p. 333) 

29-November 16. Workshop on Mathe- 
matical Ecology, Trieste, Italy. (Jan. 1990, 
p. 61) 

3I-November 3. Latinamerican Semi- 
nar on Applications of Mathematics and 
Computer Science to Biology, La Habana, 
Cuba. (Feb. 1990, p. 226) 


November 1990 


2-3. Central Section Meeting of the 
AMS, University of North Texas, Den- 
ton, TX. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


4-10. WahrscheinlichkeitsmaBe auf Grup- 
pen, Oberwolfach, Federal Republic of 
Germany. (Oct. 1989, p. 1098) 
5-7. Second SIAM Confernce on Linear 
Algebra in Signals, Systems & Controls, 
San Francisco, CA. (Sep. 1989, p. 920) 
*6-7. 1990 ACM Conference on Critical 
Issues, Arlington, VA. 


PunRPOsE: Many scientists fear that 
we are courting costly failures by 
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son. 

INFORMATION: J, Adams, Associa, 
for Computing Machinery, 11 Ws 
42nd St., New York, NY 10033 
869-7440. 
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9-11. Third Annual Conference on Tat 
nology in Collegiate Mathematics, T: 
Ohio State Univ., Columbus, OH. (Mz 
1990, p. 333) 
10. Differential Geometry Day, Easten 
Illinois University, Charleston, IL. 


INVITED SPEAKERS: R. Bishop. Urs 
of Illinois; H. Donnelly, Purdue Ut 
C. Gordon, Washington Univ.. F 
Xavier, Univ. of Notre Dame: 
Yang, Arkansas State Univ. 4 
INFORMATION: J.F. Glazebrook, d 
of Mathematics, Eastern s w 
versity, Charleston, IL 61920. - 

581-6275. 


. jv 
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P Nr + International Symposium on 
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mg, | iig, p. 1098) 

Mas aa sixteenth Australasian Conference 
^ combinatorial Mathematics and Com- 

V. Ca. E Computing, Palmerston North, 


< | New Zealand. (Feb. 1990, p. 226) 
an M SINO-JAPANESE Joint Seminar 
Wes a Nonlinear PDEs with Emphasis on 
"| peation-Diffusion Aspects., Taipei, Tai- 
an (Jan. 1990, p. 61) 
nTa ‘1-7, Workshop on General Group Repre- 
sntion Theory, Mathematical Sciences 
Research Institute, Berkeley, CA. (Jan. 
1990, p. 61) 
Estz | 3-15. Allgemeine Ungleichungen, Ober- 
E wach, Federal Republic of Germany. 
y. | C 1989, p. 498) 
eui | 9. Curves and Surfaces: An Algorith- 
i Viewpoint, Kent State Univ., Kent, 
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alson Research Center (L.B.M.) 
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* 6-12. 


* 13-19. 


* 20-26. 


Algebra, Brussels Free Univ., Brussels 
Belgium. (Mar. 1990, p. 334) 


— ee 


January 1991 


Automorphe Formen und Anwen- 
dungen, Oberwolfach, Federal Republic 
of Germany. 


CHAIRMEN: S.S. Kudla, College Park: 
J. Schwermer, Eichstatt. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24. D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


7-10. Sixth Caribbean Conference in 
Combinatorics and Computing, Univer- 
sity of the West Indies, St. Augustine, 
Trinidad. (Jan. 1990, p. 61) 
Combinatorical Optimization, 
Oberwolfach, Federal Republic of Ger- 
many. 
CHAIRMAN: R. Burkard, Graz; M. 
Grótschel, Augsburg. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


16-19. Joint Mathematics Meetings, 
San Francisco, CA. (including the an- 
nual meetings of the AMS, AWM, MAA, 
and NAM) 


INFORMATION: H. Daly. AMS, P.O. 
Box 6248, Providence, RI 02940. 


Spektraltheorie Singularer 
Gewohnlicher Differentialoperatoren. Ober- 
wolfach, Federal Republic of Germany. 


MEN: H.D. NieBen, Essen; A. 


CHAIR : 
d; J. Weidmann, 


Schneider, Dortmun 


Frankfurt. 3 
INFORMATION: Mathematisches For- 


insti J h, Ge- 
schungsinstitut Oberwolfach, 
schaftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 


. d er- 
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sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


*27-February 2. Harmonische Analyse 
und Darstellungstheorie Topologischer 
Gruppen, Oberwolfach, Federal Repub- 
lic of Germany. 


CHAIRMEN: R.E. Howe, New Haven; 
E. Kaniuth, Paderborn. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


February 1991 


*3-9. Konstruktive Methoden in der Kom- 
plexen Analysis, Oberwolfach, Federal 
Republic of Germany. 


CHAIRMEN: H.-P. Blatt, Eichstätt; D. 
Gaier, Gießen; R.S. Varga. Kent. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 10-16. Endlichdimensionale Lie-Algebren, 
Oberwolfach, Federal Republic of Ger- 
many. 


CHAIRMEN: M. Goze, Muhihouse; O.H. 
Kegel, Freiburg. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is no possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 10-16. Affine Differentialgeometrie, Ober- 


wolfach, Federal Republic of Germany. 


CHAIRMEN: K. Nomizu, Providence; 
U. Pinkall, Berlin; U. Simon, Berlin. 
INFORMATION: Mathematisches For- 


1 


schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 24-March 2. Medical Statistics: Statisti- 
cal Models for Longitudinal Data, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: N. Breslow, Seattle; J. 
Mau, Düsseldorf; M. Schumacher, 
Freiburg. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


25-March 1. IEEE Computer Society 


COMPCON Spring '91, San Francisco, 
CA. (Jan. 1990, p. 62) 


March 1991 


*3-9.  Partielle Differentialgleichungen, 


Oberwolfach, Federal Republic of Ger- 
many. 


CHAIRMEN: J. Brüning, Augsburg; L. 
Hórmander, Lund; W. von Wahl, 
Bayreuth. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 10-16. Mathematische Stochastik, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: P.L. Davies, Essen; B.W. 
Silverman, Bath. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 


* 17-23. 
Zahlentheorie, 
Republic of Germany. 


21-23. 
eastern Approximation Theorists Annual 
Meeting, Memphis State Univ., Mem- 
phis, TN. (Mar. 1990, p. 334) 
22-23. Southeastern Section, University 
of South Florida, Tampa, FL. 


meeting should contact the Institute.” 


16-17. Central Section, Indiana Univer- 
sity, South Bend, IN. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


Elementare und Analytische 
Oberwolfach, Federal 


CHAIRMEN: H.-E. Richert, Ulm; W. 
Schwarz, Frankfurt; E. Wirsing, Ulm. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


Sixth S.E.A. Meeting, South- 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


22-24. Fifth SIAM Conference on Par- 
allel Processing for Scientific Computing, 
Houston, TX. (Mar. 1990, p. 334) 

* 24-30. Gewöhnliche Differentialgleichun- 
gen, Oberwolfach, Federal Republic of 
Germany. 


CHAIRMEN: H.W. Knobloch, Würz- 
burg; J. Mawhin, Louvain-la-Neuve; 
K. Schmitt, Salt Lake City. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 31-April 6. Arbeitsgemeinschaft mit Ak- 
tuellum Thema, Oberwolfach, Federal Re- 
public of Germany. 


CHAIRMEN: N.N. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
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roups and Representa- 
| D pu Finite Groups. Oberwol- 
f fi Republic of Germany. 

um . p. Opolka, Gottingen; F. 
(ERN wilrijk; W. Scharlau, 


Minster yẹ: Mathematisches For- 

in ii Oberwolfach, Ge- 
si fisstclle: Albertstrabe 24, D-7800 
an rg im Breisgau. *Participants at 
Flach meetings do need a per- 
nal invitation. Without a personal 
iqvitation participation 1s not possi- 
tle. Mathematicians interested in a 
meeting should contact the Institute." 


è [May 4. Deductive Systems, Oberwol- 


fh, Federal Republic of Germany. 


CHalnMEN: W.W. Bledsoe, Austin; G. 
` fier, Bern; M.M. Richter, Kaiser- 

slautern. 
INFORMATION: Mathematisches For- 
shungsinstitut Oberwolfach, Ge- 
schaftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation, Without a personal 
mitation participation is not possi- 
a cHns interested in a 
uld contact the Institute." 
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Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


* 22-24. Second International Conference 
on Algebraic Methodology and Software 
Technology, (AMAST), Iowa City, IA. 


PuRPOSE: The goal of the conference 
is to consolidate the trend of using al- 
gebraic methodology as a foundation 
for software technology showing that 
universal algebra provides a practical 
mathematical alternative to ad hoc 
approaches used in software develop- 
ment. 

CALL FOR PAPERS: Talks reporting 
research in algebra suitable as a foun- 
dation for software technology as well 
as software technologies developed by 
means of algebraic methodologies are 
welcome. Submit a two page abstract 
(including a few citations of rele- 
vant work) of your talk to: AMAST 
Conference, Computer Science Dept., 
The University of Iowa, Iowa City, 
IA 52242 by January 1, 1991. 


INFORMATION: In Canada: T. Müldner, 


Acadia Univ., Jodrey School of Comp. 
Sci., Wolfville, Nova Scotia, Canada 
BOP 1X0; muldner@acadia.bitnet; In 
Europe: M. Nivat, Univ. Paris 7, 2. 
Place Jussieu, 75005 Paris, France; 
(1) 43 25 98 74; In US: T. Rus, Univ. 
of Iowa, Dept. of Comp. Sci., Iowa 
City, IA 52242; (319)335-0694; email: 
rus@herky.cs.uiowa.edu. 


*26-June 1. Optimalsteuerung und Varia- 
tionsrechnung-Optimal Control, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: R. Bulirsch, München; A. 
Miele, Houston; J. Stoer. Würzburg: 
K. Well, Oberpfaffenhofen. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute. 
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June 1991 


*2-8. Diskrete Geometrie, Oberwolfach, 


*30-July 6. 
Singuláren und Nichtkompakten Man- 
nigfaltigkeiten, Oberwolfach, Federal Re- 
public of Germany. 


* 8-12. 
on Industrial and Applied Mathematics, 
Washington, DC. (Please note changes 
from Nov. 1988, p. 1389) 


Digitized Bylestirtgsnapido Gestern: gaeanal and eGangotri 


CHAIRMEN: L. Danzer, Dortmund; 
G.C. Shephard, Norwich. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. *Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute." 


* 9-15. Singulare Stórungsrechnung, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: W. Jáger, Heidelberg; N.N. 


INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


Elliptische Operatoren auf 


CHAIRMEN: J. Brüning, Augsburg; R. 
Melrose, Cambridge. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 
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July 1991 


Second International Conference 


PROGRAM: The conference organizers 
are developing a program that will fo- 
cus worldwide attention on the impor- 
tance of mathematical and computa- 
tional methods in the solution of real 
world problems. A major exposition 
of computer hardware and software 
exhibits and demonstrations that will 
enable you to explore state-of-the-art 
technology is also planned. 

CONFERENCE Topics: Presentations 


Rederab Repas CGE Kanani Collection, Haridwar 


| 


Digitized by Arya Susi fieimadatied ChenferenteGangotri En j 


are solicited in all areas of applied and 
computational mathematics, compu- 
ter science, applied probability and 
statistics, scientific computing, and 
applications in engineering and the 
biological, chemical, and physical sci- 
ences. 
INVITED SPEAKERS: J.M. Ball, G.I. 
Barenblatt, M. Brady, A.R. Conn, W. 
Eckhaus, A. Fasano, G.H. Golub, M. 
Gróetschel, T.J.R. Hughes, N.K. Kar- 
markar, K. W. Kirchgàssner, P.-L. 
Lions, Y.F. Meyer, M. Mimura, J.D. 
Murray, G. Ruget, E. Tardös, D.J. 
Wallace, M.F. Wheeler, H. Yserentant. 
CALL FOR PAPERS: Authors will have 
| approximately 15 minutes to present 
i contributed papers, with an additional 
five minutes for questions. To con- 
tribute, you must submit a summary 
not exceeding 75 words on an ICIAM 
91 contributed paper/poster presenta- 
tion form. Deadline for submission is 
September 30, 1990. 
INFORMATION: ICIAM 91 Conference 
Manager, c/o SIAM, 3600 University 
City Science Center, Philadelphia, PA 
19104-2688; email: 
iciam@wharton.upenn.edu; FAX: 215- 
386-7999; tel: 215-382-9800. 


ES 


* 8-14. ICOR °91 International Conference 
on Radicals, Szekszárd, Hungary. 


INFORMATION: L. Márki or R. Wie- 
gandt, Mathematical Institute, Hun- 
garian Academy of Science, Pf.127, 
H-1364 Budapest, Hungary. 


*14-20. Dynamische Systeme, Oberwol- 
fach, Federal Republic of Germany. 


CHAIRMEN: J. Moser, Zürich; E. Zehn- 
der, Zürich. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
! invitation participation is not possi- 
4 ble. Mathematicians interested in a 
meeting should contact the Institute." 


*22-26. Thirteenth IMACS World Con- 
gress on Computation and Applied Math- 
ematics, Trinity College, Dublin Uni- 
versity, Dublin, Ireland. (Please note 
changes from Nov. 1989, p. 1254) 


* 10-13. 
Fault Detection, Supervision and Safety 
for Technical Processes-SAFEPROCESS 


"91, Baden-Baden, Federal Republic of 
Germany. 


DEADLINES: Proposals to organize a 
session: As soon as possible; Phase 
I submissions due: August 1, 1990; 
Phase II submissions due: October 1, 
1990: Late submissions: December 1, 
1990. 


*28-August 3. Gruppen und Geometrien, 
Oberwolfach, Federal Republic of Ger- 
many. 


CHAIRMEN: M. Aschbacher, Pasadena; 
W.M. Kantor, Eugene; F. Timmes- 
feld, GieDen. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Ge- 
schäftsstelle: Albertstrabe 24, D-7800 
Freiburg im Breisgau. “Participants at 
Oberwolfach meetings do need a per- 
sonal invitation. Without a personal 
invitation participation is not possi- 
ble. Mathematicians interested in a 
meeting should contact the Institute.” 


August 1991 


* 3-7. Interamerican Conference on Math- 
ematics Education, Univ. of Miami, Coral 
Gables, FL. 


INFORMATION: U. D'Ambrosio, In- 
stitute of Math., Univ. Estadual de 
Campinas, CP 6063 (13081) Camp- 
inas (SP), Brazil. 


September 1991 
IFAC/IMACS Symposium on 


INFORMATION: Dipl. Ing. H. Wiefels, 
VDI/VDE-GMA, Postfach 1139, D- 
4000 Dusseldorf 1, Federal Republic 
of Germany. 


A 16-19. Fourth SIAM Conference on Ap- 
plied Linear Algebra, Univ. of Minnesota, 
Minneapolis, MN. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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yn Journa? $5 E THEORY AND APPLICATIONS 
— UU arles R. Johnson, Editor 
= gINGRAD MATHEMATICAL JOURNAL _ (Proceedings of Symposia in Applied Mathematics, Volume 40) 
tg | me Society is pleased to vig M re E This volume contains the lecture notes prepared for the 
in s | ematical Journal, a cover-to-cover ransa uono Final is AMS Short Course on Matrix Theory and Applications, held 
ai repa y aH8JIM3. With research papers, expository in Phoenix in January, 1989. Matrix theory continues to enjoy 
Vni; | gays, and book reviews, the Leningrad Mathematical | a renaissance that has accelerated in the past decade, in 
itl | yinalcontains contributions by some of the most prominent part because of stimulation from a variety of applications 
ity a | gt mathematical scientists. Readers will appreciate and considerable interplay with other parts of mathematics. 
phis | ss opportunity to keep abreast of Soviet mathematical In addition, the great increase in the number and vitality of 
evs | igeopments in all areas of mathematics. specialists in the field has dispelled the popular misconception 
omd: \ The mathematics section of the Academy of Sciences of the that the subject has been fully researched. 
ISSR began publishing the Russian-language journal in 1989 The purpose of the Short Course, which attracted 
echi | athe Leningrad branch of "Nauka". The topics explored in approximately 140 participants, was to present a sample 
wt» | ge first issues of the Leningrad Mathematical Journal range of the ways in which modern matrix theory is stimulated 
sra wide array of mathematical areas. A brief sampling by its interplay with other subjects, such as combinatorícs, 
‘tudes: probability methods in the theory of conformal probability theory, statistics, operator theory and control 
“pings, quantization of Lie groups and Lie algebras, almost theory, algebraic coding theory, partial differential equations, 
_| “ommutative Hopf algebras, valence bonds in quasicrystals, and analytic function theory. Among the themes in thís 
“e dynamics of analytic transformations, algebraic K-theory, volume are the notion of majorization, the trend away from 
“compact four-dimensional exotica. "basis-free" point of view, problem-dependent symmetries, 
embers of the Editorial Board are: A. N. Andrianov and the synergy between matrix theory and systems theory. 
me Editor-in-Chief), V. M. Babich, M. Sh. Birman, O. Ya. The immense variety of tools and problems in this area 
Unive} kp an ekur ev N. K. Nikol'ski (Deputy Editor-in-Chief), illustrates one reason for using the term "matrix theory 
Moov (De d (Executive Secretary), A. N. Parshin, V. N. or “matrix analysis" instead of linear algebra"; a large ? 
(ROS) Puty Editor -in-Chief), M. A. Semenov-Tyan-Shanskii, portion of current work is neither primarily linear nor primarily 
IW Nig RO, A. A. Suslin, N. N. Ural'tseva, D. K. Faddeev algebraic in nature. The remarkable breadth of interest in this 
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subject seems to point to future developments as fruitful and 


unexpected as in the past. 

Contents 
Richard A. Brualdi, The many facets of combinatorial matrix theory; 
Persi Diaconis, Patterned matrices; Joseph A. Ball, Israel Gohberg, 
and Leiba Rodman, Tangential interpolation problems for rational 
matrix functions; Roger A. Horn, The Hadamard product; Charles R. 
Johnson, Matrix completion problems: A survey; Arunava Mukherjea, 
The role of nonnegative idempotent matrices in certain problems 
in probability. Ingram Olkin, Interface between statistics and linear 


algebra. 

athematics Subject Classification: 15-02 
SER 10-8218-0154-6, LC 90-30584, ISSN 0160-7634 
260 pages (hardcover), April 1990 
Individual member $34, List price $57, 


Institutional member $46 
To order, please specify PSAPM/40N 


00-321-4267) in the U.S. and Canada to use VISA or MasterCard. 
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CLASSICAL ASPHERICAL MANIFOLDS 
F. Thomas Farrell and Lowell Edwin Jones 


(CBMS Regional Conference Series, Number 75 
Supported by the National Science Foundation) 


Aspherical manifolds—those whose universal covers are 
contractible—arise classically in many areas of mathematics. 
They occur in Lie group theory as certain double coset spaces 
and in synthetic geometry as the space forms preserving the 
geometry. 

This volume contains lectures delivered by the first author 
at an NSF-CBMS Regional Conference on K-Theory and 
Dynamics, held in Gainesville, Florida in January, 1989. 

The lectures were primarily concerned with the problem of 
topologically characterizing classical aspherical manifolds. 
This problem has for the most part been solved, but the 
3- and 4-dimensional cases remain the most important 
open questions; Poincaré's conjecture is closely related 
to the 3-dimensional problem. One of the main results is 
that a closed aspherical manifold (of dimension # 3 or 4) 
is a hyperbolic space if and only if its fundamental group 
is isomorphic to a discrete, cocompact subgroup of the 

Lie group O(n, 1; R). One of the book's themes is how 

the dynamics of the geodesic flow can be combined with 

topological control theory to study properly discontinuous 

group actions on R^. 

Some of the more technical topics of the lectures have 
been deleted, and some additional results obtained since the 
conference are discussed in an epilogue. The book requires 
some familiarity with the material contained in a basic, 
graduate-level course in algebraic and differential topology, as 
well as some elementary differential geometry. 


Contents 
The structure of manifolds from a historical perspective; Flat 
Riemannian manifolds and infrasolvmanifolds; The algebraic K-theory 
of hyperbolic manifolds; Locally symmetric spaces of noncompact 
type; Existence of hyperbolic structures; Epilogue. 


1980 Mathematics Subject Classifications: 57R55, 18F25, 22E40, 
§3C20 

ISBN 0-8218-0726-9, LC 90-39, ISSN 0160-7642 

64 pages (softcover), April 1990 

All individuals $14, List price $24 

To order, please specify CBMS/75N 


SOCIETE MATHEMATIQUE DE FRANCE, ASTERISQUE 


The AMS distributes Astérisque only in the U.S., Canada, and Mexico. 
Orders from other countries should be sent to the SMF, B.P. 126-05 

75226 Paris Cedex 05, France, or to OFFILIB, 48 rue Gay-Lussac : 
75240 Paris Cedex 05, France. Individual members of either AMS or 

SMF are entitled to the member price. (ISSN 0303-1179) 
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LA DICHOTOMIE 
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HOMOTOPIE RATIONNELLE eM 
Y. Felix Br 
(Astérisque, Number 176) a 
The homotopy groups 7;(X) of a finite 1.c yd 
complex X are finitely generated abelian mum cy Im 
v;(X) = Z" & Tj, where T; is a finite group m There, 
two possibilities: either all the nj, except a fiiio are they 
zero, or there exists an infinite Sequence of none 
the first case, the space is called elliptic: the Euleri uL 
characteristic is nonnegative and the cohomology ud 
Poincaré duality. In the second case, the space is m 
hyperbolic and the sequence ao n; has an exd 
growth. In the text, the study of the dichotomy is thin 
extended to the structure of the Lie algebra Ta (QX) 30. SN 0: 
Contents 
Définition de la catégorie de Lusternik-Schnirelmann; Espaces  \oorde 
rationnels et modèles minimaux; Le mapping theorem; cato et ks 
modèles minimaux de Sullivan; Espaces finis; La croissance — | jE 
exponentielle; L'algébre de Lie 7«(Q.X) & Q; Cohomologe due |... 
algébre de Lie graduée; Opération d'holonomie d'une fibration, 
Catégorie d'une application; Profondeur des algebres de Lie; 
Croissance des idéaux de m«(22X) & Q; Profondeur un; La 
dichotomie; Bibliographie; Index terminologique; Index des sym 
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SÉMINAIRE BOURBAKI, VOLUME 1988/P. (a, 
EXPOSÉS 700-714 k 


(Astérisque, Number 177-178) Nc cdit 
Comme les précédents volumes de ce Ss i i 
contient des exposés de synthèse sur o A i s 
quatre sur les Groupes de Lie et leurs rep! euiletg s 
de Géométrie riemannienne, deux sur les rit métique l 
Géométrie algébrique, un de Géométre as e» 
Géométrie symplectique, un de Theor? AEN 
Logique et un de Physique théorique. variant deo : 


i Pin 
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Vey, les feuilletages riemanniens, nae Kac- M00 : 


les groupes associés aux algebre priques 2° 


modéles minimaux des variétés algé 
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-adic ps [d'apres Kottwitz]; Yves Colin de Verdiére, 
semi-SImp r une sphere [d'aprés Lubotzky, Phillips et 
points SU i, Conformal field theory; Pierre Bérard, 
il : ctrales non isométriques; Étienne 
js Riemann Godbillon-Vey: André Haefliger, Feuilletages 
“invariant de assel, Le résidu non commutatif [d'après M. 


ms o Christian K BEN ; 
Cy pears: ON Laumon, Faisceaux caracteres [d'apres Lusztig]; 
elore sich Mo! La déterminátion projective [d'apres Martin, Steel 
* then | pack Dehor Henniart, Formes de Maass et représentations 


f, ar g Woodin}; Gu rès Blasius, Clozel, Harris, Ramakrishnan et Taylor]; 


hi-h Fe Kollar Minimal models of algebraic threefolds: Mori's program; 
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w | HEORIE DE HODGE 


ie, —| /lerisque, Number 179-180) 


vis This volume contains several contributions of a conference 
“Hodge Theory held in Luminy in June 1987. 
Tere Is an exposition of the recent quite spectacular 
oy intersection cohomology with values in a polarized 
id M NECS Structure, and with constant values on 
ise sh eric spaces, on mixed Hodge modules and 
eaves. Several subjects at the border line of 


thd eT 

liga Y are presented as well: extensions of variations 
Deorems store: applications to Hodge Theory to vanishing 
\ and to singularities. 


[E [n Barlet, A Contents 

L Carlson En EPIO filtration and poles of f. c d 2^0; James 
ihe Structure. Bane M. Hain, Extensions of variations of mixed 
“ations opp „Mardo Cattani and Aroldo Kaplan, Degenerating 


ishin "odge T 
4. Dg an i Structure; Héléne Esnault and Eckart Viehweg, 
Coat f vani. 


and de Rham cohomology: examples; 
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m of hypersurface singularities; Sampei Usui, 
Kunev surfaces; Steve Zucker, L?-cohomology 
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THE BEAUTY AND 
COMPLEXITY 
OF THE MANDELBROT SET 


University Edition 
with John Hubbard 


A Science Television Production 


Providing an accessible introduction to the basics of 
fractals, this videotape presents an appealing balance of 
the theoretical and aesthetic aspects of the Mandelbrot set. 
Viewers will appreciate the clarity of exposition as John 
Hubbard uses a combination of lecture, boardwork, 
Macintosh computer demonstrations, and colorful com- 
puter-generated films and pictures to bring the concepts to 
life. 


Part I focuses on iteration and Julia sets, while Part II 
addresses Mandelbrot sets. Part III examines a way of 
using the concept of electric field lines to understand 
these fractal sets. The concluding remarks round out the 
lecture by pointing to a philosophical framework that 
relate these sets to phenomena occurring in the natural 
world. Requiring only a background in calculus, this 
videotape will provide a useful tool in classrooms and 
would be an excellent addition to a videotape library. 


1980 Mathematics Subject Classification: 58 
VHS format, approx. one hour, U. S. standard 


Price $59 
To order, please specify VIDHUBBARD/NA 
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om the American Mathematical Society, P. O. Box 1571, 
Annex Station, Providence, RI 02901-1571 or call 800-321-4AMS 
U.S. and Canada to use VISA or MasterCard. 


321-4AMS) in the à : 
puse. required. Videotapes are not returnable. Prices subject 


hange without notice. í 
E F ment by surface; for air delivery, please add $5 first video, 


$3 each additional, $100 max. 


Order fr 


AMS Reports and Communications 


Recent Appointments 


Committee members' terms of of- 
fice on standing committees expire 
on December 31 of the year given 
in parentheses following their 
names, unless otherwise specified. 


Haynes Miller has been appointed 
chair of the Editorial Boards Com- 
mittee by President William Brow- 
der. Continuing members of the com- 
mittee are Linda Keen (1992), Carlos 
Kenig (1991), Richard M. Schoen 
(1990), Barry Simon (1992), and 
Daniel Zelinsky (1991). 

Marc A. Rieffel (1991), by recom- 
mendation of the Editorial Boards 
Committee, has been elected by the 
Council to the Mathematical Sur- 
veys and Monographs Editorial Com- 
mittee. Continuing members of the 
committee are Victor W. Guillemin 
(1992), David S. Kinderlehrer (1991), 
and M. Susan Montgomery (1990), 
chair. 


The Annual Meeting 
in Louisville 
The January 1990 Joint Mathematics 
Meetings, including the 96th Annual 
Meeting of the American Mathemati- 
cal Society, the 73rd Annual Meeting 
of the Mathematical Association of 
America, and the 1990 annual meet- 
ings of the Association for Women 
in Mathematics and the National As- 
sociation for Mathematicians, were 
held January 17-20 (Wednesday- 
Saturday), 1990, in Louisville, Ken- 
tucky. Scientific sessions took place 
in the Louisville Convention Center 
and the Hyatt Regency Louisville. 
There were 3,147 registrants, includ- 


: rs of the Society. 
ing 2,240 membe ceo. In aa 


AMS-MAA Invited Addresses. By 
invitation of the AMS-MAA Joint 
Program Committee (Hugh L. Mont- 
gomery, David P. Roselle, Mary Ellen 
Rudin, and Peter Sarnak, Chair- 
man), four speakers addressed the 
AMS and MAA on the history and 
development of mathematics. The 
names of the speakers, their affl- 
iations, and the titles of their talks 
were as follows: JOHN BARWISE, Stan- 
ford University, Non-wellfounded sets 
and their applications, CHARLES W. 
Curtis, University of Oregon, A cen- 
tury of representation theory of fi- 
nite groups, BARRY SIMON, Califor- 
nia Institute of Technology, Fifty 
years of eigenvalue perturbation the- 
Ory, NOLAN R. WALLACH, Rutgers 
University, Some applications of 
group representations. 

The four speakers were intro- 
duced by Sun-Yung Alice Chang, 
Ramesh A. Gangolli, C. Ward Hen- 
son, and Gerald J. Janusz, respec- 
tively. 

Sixty-third Josiah Willard Gibbs 
Lecture. The 1990 Gibbs Lecture was 
presented by George B. Dantzig of 
Stanford University. The title of 
his lecture was The wide world of 
pure mathematics that goes by other 
names. Professor Dantzig was intro- 
duced by William Browder, President 
of the Society. 

Colloquium Lectures. A set of 
three lectures was given by Schlomo 
Sternberg, Harvard University. The 
title of his lectures was Some thoughts 
on the interaction between group the- 
ory and physics. The presiders at 
these three lectures were William 
Browder, Sun-Yung Alice Chang, and 
William P. Thurston. 
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Hesterberg, Charles S. Holmes, Mel- 
vin Holmes, Rodney Hood, Diane 
L. Johnson, Gene D. Johnson, San- 
dria N. Kerr, Alexandra Kurepa, Lee 
Larson, Bruce M. Landman, John 
A. Morrison, M. Nourimagahadam, 
Timothy Peil, Margaret L. Reese, 
Emilio Roxin, John M. Russell, Erin 
M. Schram, Donald R. Snow, Monty 
Strauss, Karel Stroethoff, G. Rubin 
Thomas, Jerry E. Vaughn, Denis A. 
White, and Eric Wingler. 

AMS-MAA Science and Govern- 
ment Speakers. The presidents of the 
AMS and the MAA, William Brow- 
der and Lida K. Barrett, invited 
Luther Williams, Senior Science Ad- 
visor, National Science Foundation, 
and Alvin Trivelpiece, Secretary of 
Energy, to give one-hour addresses 
to the Joint Meetings in Louisville. 
The title of Luther Williams’ talk 
was Mathematics: Keystone of mod- 
ern science and technology. The title 
of Alvin Trivelpiece's talk was Re- 
vitalizing mathematics education: A 
national imperative. 


Officers of the Society 
1989 and 1990 
Except for the Members-at-Large of 
the Council, the month and year 
of the first term and the end of the 
present term are given. For Members- 
at-Large of the Council, the last year 
of the present term is listed. 


COUNCIL 


President 
William Browder 1/89-12/90 


Ex-President 
G. D. Mostow 1/89-12/89 


President-Elect 
Michael Artin 1/ 90-12/90 


Vice Presidents TS 
Lenore Blum 1/90- 
Sun-Yung Alice Cos eee 90 
Barry Simon ! /88-12 

Dennis P. Sullivan 1/90-12/91 : 
William P. Thurston ! /88-12/89 


Secretary 
Boba Mic Bossumd 8212/2 Oe Ha 
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Joyati Debnath, George T. Gilbert, 


Former Secretary 
Everett Pitcher 1/89-12/90 


Associate Secretaries 

Joseph A. Cima 1/89-12/90 

W. Wistar Comfort 1/83-12/90 
Andy Roy Magid 1/88-12/91 
Lance W. Small 1/88-12/91 
Treasurer 

Franklin P. Peterson 8/73-12/90 


Associate Treasurer 
Steve Armentrout 7/77-12/90 


*As a result of his election to the 
Executive Committee, he will be a 
Member-at-Large in 1990 and 1991. 


MEMBERS-AT-LARGE 


All terms are for 3 years and expire 
on December 31 of the given year. 


1989 

H. Blaine Lawson, Jr. 
Yiannis N. Moschovakis 
Linda A. Ness 

Marc A. Rieffel 

William A. Veech** 
Carol S. Wood 


1990 

Richard K. Guy 
Rhonda J. Hughes 
Robion C. Kirby 
Irwin Kra** 
Albert Marden 
Harold M. Stark 


1991 

Jonathan L. Alperin 
Fan R. K. Chung 
Lawrence J. Corwin 
Michael C. Reed 
Hugo Rossi 

William P. Thurston** 


1992 

Sheldon Axler 
Joan S. Birman 
Charles Herbert Clemens f 
Carl Pomerance 

Shing-Tung Yau 

**Members-at-large, as provided for 

in Article 7, Section 4 (last sentence) 

of the Bylaws of the Society. 

Publications and Communications 
Committees 

Bulletin Editorial Committee 

Morris W. Hirsch 1/88-12/89 


ridwar 


| 


Digitized by Arps aR egoidatan g emni ees 


Roger E. Howe 1/88-12/90 
Richard S. Palais 1/90-12/92 
Colloquium Editorial Committee 
Raoul H. Bott 1/85-12/90 
Journal of the AMS 
Michael Artin 1/88-12/92 
Mathematical Reviews Editorial 
Committee 
Melvin Hochster 1/84-12/89 
B. A. Taylor 1/90-12/92 
Mathematical Surveys and 
Monographs Editorial Committee 
M. Susan Montgomery 1/85-12/90 
Mathematics of Computation 
Editorial Committee 
Walter Gautschi 1/84-12/92 


Miscellaneous 


Personal Items 

Andrew M. Odlyzko, the head of 
AT&T Bell Laboratories’ Communi- 
cation and Computer Systems De- 
partment, delivered the eighth Leon- 
idas Alaoglu Memorial Lecture in 
Mathematics at the California Insti- 
tute of Technology. 


Deaths 
Melvin Bloom, Professor Emeritus of 
Miami University, died on Septem- 
ber 11, 1989, at the age of 85. He 
was a member of the Society for 42 
years. 


Chair, Committee on 

Science Policy 

Ronald G. Douglas 1/87-12/89 
Michael C. Reed 1/90-12/92 


Chair, Committee to Monitor 
Problems in Communication 
Marian B. Pour-El 1/85-12/89 
Richard S. Palais 1/89-12/90 


Proceedings Editorial Committee 
William J. Davis 1/88-12/91 
Andrew M. Odlyzko 1/84-12/89 
Representatives on American 


Journal of Mathematics 
M. Salah Baouendi 1/88-12/92 


Transactions and 
Editorial Commis 
Ronald L. Graham 1/93 

David J. Saltman | fS. 


90 
BOARD 

Steve Ashe UNE 
(ex officio) 7/77-12/99 
William Browder 
(ex officio) 1/89-12/99 
Ramesh A. Gangoli 1/85-12/39 
Frederick W. Gehring 1/83-19/9) 
Ronald L. Graham | [82-291 
M. Susan Montgomery | [86.1jg; | OM 
Franklin P. Peterson | tals 
(ex officio) 8/73-12/90 a 


John C. Polking 1/90-12/94 Fah 
Paul J. Sally, Jr. 1/84-12/93 [4 


Michio Kuga, of SUNY at Stony 
Brook, died on February 14, 1990, at 
the age of 61. He was a member of 
the Society for 16 years. 

Sim Lasher, Associate Professor 
Emeritus of the University of Illinois 
at Chicago, died on January 5, 1990, 
at the age of 73. He was a member 
of the Society for 51 years. 

Donald H. Rock, of St. Paul, Min- 
nesota, died on November 4, 1989, 
at the age of 78. He was a member 
of the Society for 50 years. 

Nicholas Solimene, of Wood 
Haven, New York, died on Decem- 
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Wende Chen, Academia Sinica, 
Beijing, People's Republic of 
China 

Zu Chi Chen, Univ of Science & 
Technology, Hefei, People's 
Republic of China 

Chou-Hsieng Joe Chin, National 
Chiao Tung Univ, Hsin Chu, 
Taiwan 

Sinisa Crvenkovic, Univ of Novi 
Sad, Yugoslavia 

Endre Csaki, Budapest, Hungary 

Guo Ren Dai, Sichuan Univ, 
People's Republic of China 

Ingrid Daubechies, American 
Tel & Tel Bell Laboratories, 
Murray Hill, NJ 

Ian M Davies, Univ College of 
Swansea, England 

Marlene G DeTienne, Clinton, 
MA 

Jozsef Denes, Budapest, Hungary 

Jesus Esquinas, Center for the 
Mathematical Sciences, 
Madison, WI 

Laura Fainsilber, Berkeley, CA 

Reinhard O W Franz, Univ of 
Bielefeld, Federal Republic 
of Germany 

Robert Fuller, Eotvos Lorand 
Univ, Budapest, Hungary 

Vladimir Georgiev, Bulgarian 
Academy of Science, Sofia 

Vladimir Stefanov Gerdjikov, 
Sofia, Bulgaria 

V L Girko, Kiev State Univ, 
USSR 

Richard Robert Gold, Palos 
Verdes, CA 

V V Gorlov, Minsk, USSR 

Seth A Greenblatt, Sorites Group 
Incorporated, Springfield, 
VA 

Zdzislaw Grodzki, Lublin 
Technology Univ, Poland 

Juan Mateos Guilarte, Salamanca 
Univ, Spain 

Ben-Yu Guo, Shanghai, People’s 
Republic of China 

Lian Fa He, Hebei Normal 
Univ, Shijiazhuang, People’s 
Republic of China 

Gabor Hegedus, Budapest, 
Hungary 
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Dadang Hendirman, Bandung, 
Indonesia 

Martin Hermann, Jena, German 
Democratic Republic 

Salvador Hernandez, Valencia, 
Spain 

Norimichi Hirano, Yokohama 
National Univ, Japan 

Ladislav Hlavaty, Institute 
of Physics, Prague, 
Czechoslovakia 

Jia Xing Hong, Shanghai, 
People’s Republic of China 

Ming You Huang, Changchun, 
People’s Republic of China 

Masataka Ishikawa, Berkeley, CA 

Haydeh Jarahery, Ferdowsi Univ 
of Mashhad, Iran 

Marek Jarnicki, Krakow, Poland 

Zbigniew Jelonek, Jagiellonian 
Univ, Krakow, Poland 

Guo Ying Jiang, Fudan Univ, 
Shanghai, People’s Republic 
of China 

Boleslaw Kacewicz, Univ of 
Warsaw, Poland 

Vadim A Kaimanovich, 
Leningrad Shipbuilding 
Institute, USSR 1 

Ji Ding Kang, Southwest China 
Teachers Univ, Sichuan, 
People's Republic of China 

S D Karakozov, Pedagogichesky 
Institute, Barnaul, USSR 

Victor N Kasyanov, Academy of 
Science, Novosibirsk. USSR 

Sergei V Ketov, Academy of 
Science, Tomsk, USSR 

Saeed Keyvanfar, Ferdowsi 
Univ, Mashad, Iran 

Kazem Khashyarmanesh, 
Mashhad, Iran 

G Khudaiberganov, Tashkent 
State Univ, USSR. 

v S Kiryakova. Bulgarian 
Academy of Science, Sofia 

Yuri Kivshar, Institute of Low 
Temperature Physics & 
Engineering, Kharkov, USSR 

Stacy A Klamkin, Springer- 
Verlag. New een x 

hn W Klay, Pittsburgh, F 
Ge L Krolikiewicz, Wieliczka, 


Poland 


Wojciech Kryszewski, Univ of 
Lodz. Poland 

Ya V Kurylev, Leningrad, USSR 

V V Kvaratskheliya, Tbilisi, 
USSR 

V F Lazutkin, Leningrad, USSR 

Robyn L Lebiecki, La Crosse, WI 

Zhaojun Liang, Huazhong 
Normal Univ, Hubei, 
People's Republic of China 

Gui Zhen Liu, Shandong Univ, 
Jinan, People's Republic of 
China 

Doron S Lubinsky, Univ 
of Witwatersrand, 
Johannesburg, Republic of 
South Africa 

V Mackevičius, Vilnius, USSR 

Behroz Mashayekhy. Ferdowsi 
Univ of Mashhad, Iran 

David Meier, Zurich, 
Switzerland 

Ruth I Michler, Berkeley, CA 

Noguera Miquel, Terrassa, Spain 

Oscar Moreno, Univ of Puerto 
Rico, Rio Piedras 

Andrey Morozov, Novosibirsk, 
USSR 

Leonid Yu Motylev, Moscow, 
USSR 

Thandwa Zizwe Mthembu, 
Univ of Witwatersrand, 
Johannesburg, Republic of 
South Africa 

A Yu Muravitskii, Kishinev, 
USSR 

Hagen Neidhardt, Joint Institute 
of Theoretical Physics, 
Moscow, USSR 

Alexander A Novikov, Steklov 
Mathematical Institute, 
Moscow, USSR 

Shmuel Onn, Cornell Univ, 
Ithaca, NY 

Pekka Orponen, Univ of 
Toronto, Ontario, Canada 

Robert Pare, Dalhousie Univ, 
Halifax. Nova Scotia, Canada 

Arkady S Pikovsky, Gorky, 
USSR 

M M Popov, Zaporozhye, USSR 

Mihai Putinar, Bucharest, 
Romania 
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Meng Zhao Qin, Academia 
Sinica, Beijing, People's 
Republic of China 

M I Rakhimberdiev, Alma-Ata, 
USSR 

Biorn Remseth, Ostenstad, 
Norway 

Sofyadi Roezin, PT Caltex 
Pacific Indonesia, Jakarta 

Vladimir Rogalewicz, Research 
Institute of Plant Production, 

Prague, Czechoslovakia 
Marek Rutkowski, Technical 
Univ of Warsaw, Poland 
Longin Rybinski, Higher College 
of Engineering, Zielona 
Gora, Poland 
Albert Sachs, Munchen, Federal 
Republic of Germany 
Pawel Sadowski, Bialystok 
Branch of Warsaw Univ, 
Poland 
Antonino Salibra, Univ of Pisa, 
Italy 
Emanuel Christian Savin, lasi, 
Romania 
Giuseppe Scollo, Univ of 
Twente, Enschede, 
Netherlands 
Chun Li Shen, East China 
Normal Univ, Shanghai, 
People's Republic of China 
Feodor Smirnov, Steklov 
Institute of Technology, 
Leningrad, USSR 
Andrzej Sosnowski, Technical 
Univ of Warsaw, Poland 
Laszlo Szekelyhidi, Debrecen, 
Hungary 
Ireneusz Szyszkowski, Marie 
Curie-Sklodowska Univ, 
Lublin, Poland 
Dimitris Terzakis, TEI of 
Izakloiu, Crete, Greece 
Michael Tkacenko, Kalinin, 
USSR 
V Totik, Szeged, Hungary 
H Treder, Babelsberg, German 
Democratic Republic 
Marius Tucxnak, National 
Institute of Science & 
Technology, Bucharest, 
Romania 
Pierre Villalongue, Villeneuve de 
la Raho, France 
David T Wang, New Jersey 
Institute of Technology, 
Newark 
Yu Wang, Shanghai Institute of 
Education, People’s Republic 
of China 
Ann A Watkins, New Milford, 
NJ 
Elisabeth Werner, Case Western 
Reserve Univ, Cleveland, 
Ohio 
Soemantri Widagdo, Fort Lee, 
NJ 
Micha Wolfshtein, Technion- 
Israel Institute of 
Technology, Haifa 
Dae Yeon Won, Albany, CA 
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Zeng Kun Xu, Zhejiang Normal 
Univ, People's Republic of 
China 

Alexandre L Yampolskii, 
Kharkov State Univ, USSR 

Mao Dong Ye, Zhejiang Univ, 
People's Republic of China 

Hong Bing Yu, Univ of Science 
& Technology, Hefei, 
People's Republic of China 

Anatoliib Yuditskii, Institute of 
Control Sciences, Moscow, 
USSR 


RECIPROCITY MEMBERS 


Allahabad Mathematical Society 
S P Gupta 


Asociación Matemática Espanola 
Jesüs Hernández 
Joan Tarres 

Australian Mathematical Society 
Grant Cairns 
Leslie Stephen Jennings 
Peter G Taylor 


Dansk Matematisk Forening 
Henning Haahr Andersen 
Jesper M Moller 


Deutsche Mathematiker- 
Vereinigung e. V. 
Hans Fóllmer 
W Haack 
B Heinrich Matzat 
Hans E Porst 
Helmut Spáth 
Volker Strehl 
Dietmar Vogt 


Edinburgh Mathematical Society 
Kenneth J Brown 
Jack Carr 


Gesellschaft für Angewandte 
Mathematics und Mechanik 
Edwin J Kreuzer 

Iranian Mathematical Society 
Ali Vahidian Kamyad 

Israel Mathematical Union 
Eli L Turkel 


Korean Mathematical Society 
Kee-Young Shin 
Byung Keun Sohn 
London Mathematical Society 
Richard D Ambrose 
David J H Garling 
Trevor O Hawkes 
James L Hindmarsh 
E A Whelan 


Mathematical Society of Japan 
Ryutaro Horiuchi 
Hajime Ishihara 
Norio Iwase 
Kazuo Kido 
Toshihisa Kumazawa 
Hiroo Naitoh 


Kaori Imai Ota 
Shuichi Sato 
Polskie Towarzystwo 

Matematyczne 
Lech Maligranda 


Real Sociedad Matemática 
Espanola 
Hernandez Gregorio 
Société Mathématique Suisse 
Boas Erez 
Jurg R Husler 


Société Mathématique de Belgique 
Jean-Pierre Tignol 

Société Mathématique de France 
Frangois Zara 

Société de Mathématiques 
Appliquées et Industrielles 
Frederic Abergel 


Societat Catalana de 
Matematiques 
Angel Jorba 
Francisco Marques 
Grau Miquel 
Marc Noy 
Carles Rafels i Pallarola 
Carles Romero Chesa 
Jose L Ruiz 


Svenska Matematikersamfundet 
Lars Hakan Eliasson 
Tony G Elmroth 


Union Matemática Argentina 
Pablo Miguel Jacovkis 


Unione Matematica Italiana 
Margherita Galbiati 
Mimmo Iannelli 

Wiskundig Genootschap 
Jan Karel Lenstra 
Eduard J N Looijenga 
Peter Stevenhagen 
J A Van Gelderen 
Erik A van Doorn 


Osterreichische Mathematische 
Gesellschaft 
Peter Schmitt 


NOMINEE MEMBERS 
Adelphi University 
Purushothaman Masilamani 
Angelos S Pouleas 
Auburn University 
Robert Lee Russell 
Baylor University 
Walden Henry Lewis 
Hongmin Lu 
Ronald B McCright 
James Woodrow Miller 
Colleen H O'Connor 
Shelle A Palaski 
Boise State University 
Kai Tai Chan 
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North Carolina State University 
Albert K Germany 
Walter Cyrus McCarter 
Martin J O'Connell 

North Georgia College 
Jami Lynn Boyle 
Laura E Chadwick 
Stephen Edward Stubbs 

Northeastern University 
Zhendi Yan 

Northwestern University 
Anne Marie Brett 

Occidental College 
Brian Winthrop Adams 
Danial D Daley 
Brooke Mitchell 

Ohio University 
Theresa A Marner 
Raza M Syed 


Oklahoma State University, 
Stillwater 
Tamera C Hamby 
Pennsylvania State University, 
University Park 
Yue Ye 
Portland State University 
Al-Moez Iqbal Alimohamed 
Michael M Ball 
Alexis Dimitriadis 
Sandra K Kralovec 
John R Neil 
Rhonda Anne Nordstrom 
Tomas M Shuell 
Purdue University, Calumet 
Campus 
Marcia A Karnes 
Queen’s University 
Hélène Bérard 
Lingbo Cao 
Debbie J Dupuis 
Sarah H Franklin 
Wenjiang Fu 
Ma Gertrudes Paraiso Guhit 
Perry Y C Lee 
Malibo Don Lepati 
Gary R Miller 
Sugilar 
Wei Tang 
Mingguang Yin 
Rensselaer Polytech Inst 
Christopher J Progler 
SUNY at Binghamton 
Nataša Jonoska 
SUNY at Stony Brook 
Carlos E Duran 
Anthony J Rossini 
SUNY, College at Brockport 
Paul F Montanaro 
San Jose State University 
Bernadette E Moise 
Sarah F Wada 
Simon Fraser University 
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Ehab Bassily 
Bruce L Bauslaugh 
Ying Cai 
Gemai Chen 
Wen-jun Chen 
Xiu-Qing Chen 
Kossi Delali Edoh 
He-Zhi Fan 
Qiang Lan 
Barry Lee 
Jiashun Liu 
Lixin Liu 
Yun Yun Liu 
Casey McConill 
Yuhe Song 
Aluysiyus Sutjijana 
Jun Wu 
South Dakota State University 
Scott E Black 
Lois M Buzzard 
Joe A Christensen 
James C Finney 
JongWoo Joo 
Ravinder Kumar 
Jeri V Kurtz 
David Edward Meel 
Southern Illinois U, Carbondale 
Robert W Anderson 
Virginia J Appuhn 
Abdelrahim M Barham 
Maria Luz Gamier Bay 
Philippe J Bossaers 
Lisa Carol Gariepy 
Cnythia Dawn Haack 
Bernadette M Hare 
Min He 
Fung-Kwan Carmen Lam 
Haiping Lin 
Munir Mahmood 
Mark L Miller 
Jack Mummert 
Niko S Nikolaidis 
Craig F Pedersen 
Lisa G Pemberton 
Theresa A Pohlmann 
Stephen L Powers 
William C Schuh 
Desmond Sheeran 
Lawrence W Stark 
Gerald T Stewart 
Qian Wu 
Feng Zheng 
Southwest Texas State University 
Stephen A Hassler 
Syracuse University 
' Eric Grossman 
May F Hamdan 
Shou-Chang Lee 
Colleen K McGraw 
Meng-Shiou Shieh 
Xiaobin Yuan 
Temple University — 
Charvi H Bakshi 
Clifford A Johnston 


B J O Kahn 

Sudha Krishnaswami 

Michelle A Northsheild 

Jeong Eun Park 
Texas Tech University 

Jeffry M Baker 

Stephen I Black 

Kent W Easley 

Majed Omar El-Qasas 

Randolph P Flowe 

Tralissa F Griffin 

Arauind Kancherla 

Brian George Kreeger 

Chunhsin Li 

Zhaojue Li 

Hongwei Liu 

Xuehua Lu 

Herman Lukito 

B Neelakantan 

Danald G Ryan 

Desiree Sage 

Dharshana Weerasinghe 

Lihua Xie 

Steven Young 

Kesheng Yu 

Qiu Shi Zheng 

Xian Zhu 

Ying Zhu 
University de Montreal 

Francois F F Filion 
University of California, Irvine 

Dan S Cheng 

Jared E Derksen 

David A Short 

Richard T Weber 
University of California, Los 

Angeles 

John E Miller 
University of Cincinnati 

Yvonne M Goetz 

Andrew W Jergens 

Mi Lin 

Yinghui Liu 

Wancang Ma 

Charles Alan Mueller 

Ke Ning 

Sei-Qwon Oh 

Carlos Parra 

Fenguo Peng 

Wojciech Szmanski 

Robin H Vandivier 

Zhangyong Wan 

Ping Wang 

Yanhui Zhang 

Suzanne X Zheng 
University of Delaware 

Maria B Grosso 

Chi Lap Ly 
University of Florida 

Denise M Farnan 

James E Keesling Jr 

Penelope Ann Kirby 

Zhigiang Liu 

Jay A Rosen 
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Gregory J Smith 


University of Hartford 


Laura E Nolte 


University of Illinois at 


Urbana-Champaign 
Eric E Hjelmfelt 
Christopher Lee Oliver 
Kyungmee Park 
Chiung-Hui Tseng 
University of Manitoba 
Jianwei Li 
University of Maryland Baltimore 
County 
Kalyanbrata Ghosh 
University of Maryland, College 
Park 
Tony N Eleftherakis 
University of Massachusetts, 
Amherst 
Keith Hartt 
University of Michigan 
Douglas J Shaw 
University of Minnesota- 
Minneapolis 
Rui Antonio Loja Fernandes 
University of Missouri, Columbia 
Marilyn M Simmons 
University of Missouri, Rolla 
Shaohsin Chen 
Linda Marie Fitzgerald 
Callie Jo Harmon 
Robert M Jackson 
David Bryan Porter 
David T Richardson 
Rickey W Richardson 
Elizabeth Anne Wood 
Kathy Jean Yuille 
University of Missouri, St Louis 
Mark S Fisher 
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University of N C at Chapel Hill 
Bruce G Bridgman 
James Guszcza 
University of North Dakota, Grand 
Forks 
Jay H Acheubach 
Karen L Bednarz 
Tina R Melby 
Kee K Tan 
Stephen Wick 
University of Notre Dame 
Padmini Kamath 
University of Oregon 
George C Palen 
University of Rhode Island 
Richard C DeVault 
Donna A Passman 


University of Rochester 
Songjie Ren 

University of Southern California 
Bhoomaiah Alishetti 
John E Banks 
Ramani Natarajan 
Antonella Semerano 
Shamit S Shah 
Mark A Welle 
Shuguang Xu 

University of Texas at Austin 
John Michael Adams 
Alex Kolesnik 
Alison A Miller 
Michael J Mossinghoff 
Vi K Nguyen 
Paul K Swets 

University of Virginia 
Pedraic A Murphy 

University of Washington 
Susan Elizabeth Abe 
Timothy Mark Chinowsky 


Alan Hastings, Editor 


(Lectures on Mathematics in the Life Sciences, Volume 20) 


Population biology has had a long history of mathematical 
modeling. The 1920s and 1930s saw major strides with 

the work of Lotka and Volterra in ecology and Fisher, 
Haldane, and Wright in genetics. In recent years, much more 
sophisticated mathematical techniques have been brought 

to bear on questions in population biology. Simultaneously, 
advances in experimental and field work have produced a 
wealth of new data. While this growth has tended to fragment 
the field, one unifying theme is that similar mathematical 
questions arise in a range of biological contexts. 


This volume contains the proceedings of a symposium on 
Some Mathematical Questions in Biology, held in Chicago in 
1987. The papers all deal with different aspects of population 


biology, but there are overlaps in the mathematical techniques 


used; for example, dynamics of poniinear differential and 


me Mathematical Questions in Biology: 
MODELS IN POPULATION BIOLOGY 
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Fred Craig Kuczmarski 

Christina H Lamont 

Jeffrey Cheong Kee Lim 

Robert J Sterioff 

William T Webber 

Dave Zick rre 
University of Wisc, Madison 

Jack Asavanant 

Mohamed Naceur Azaiez 

Gregory Patrick Bevis 

Dresden 

Chunhui Chen 

Shaun Cooper 

Zhan Deng 

Bradbury Franklin Jr 


University of Wise, Milwaukee 
Nikolaos Kodogianidiş 
Nihal Jagath Siriwardana 
Barney Douglas Ward 

Villanova University 
Gregory B Burton 
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Kenneth Jewell 

Daniel Juan-Pineda 
Scott N Kersey 

Sang Dong Kim 
Chang Ock Lee 
Jongwoo Lee 

Ki-Suk Lee 

Steven D Leonhardi 
Alan L Letarte 
Sysh-Cherng Liang 
Lin-Tian Luh 

Liliane A Maia 

Judith J McDonald 
Stephen Paul Mellendorf 
Aaron G Montgomery 
Seong-Hyun Nam 


Kathryn A Wallo 


Wesleyan University 
Qingshou Kong 
Oscar E Masaveu 
Sakthivel Shanmugam 
Uma Tamirisa 
Allan C deCamp 


York University 
Claire Kari 
Elliot M Pearl 
Mariusz Rabus 
James Wang 
Xu-Jiong Weng 
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UC Irvine is an Affirmative Action/Equal 
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UNITED STATES AIR FORCE ACADEMY 
Department of Mathematical 
Sciences 
Visiting Professor 


The Department of mathematical Sciences of 
the United States Air Force Academy invites 
nominations and applications for a Visiting 
Professor position. We seek a Professor with 
extensive experience teaching undergraduate 
mathematics, statistics or operations research 
and a strong record of scholarly activity. Du- 
ties will include reviewing our academic pro- 
grams, teaching undergraduate courses and 
promoting our research programs. Applicants 
should have a demonstrated commitment to 
undergraduate research and education. m 
appointment is usually for one year and x 

begin in July 1991. Inquiries are welcome z 
Visiting Professor positions for subsea 
years. Salary is commensurate with quali 

cations. To apply, please send nominations 
(to include resume and references) by 1 May 
1990 to: Chairman, Department of Mathe- 
matical Sciences, United States Air Force 


ILLINOIS 


SOUTHERN ILLINOIS UNIVERSITY 
at EDWARDSVILLE 
Mathematics and Statistics 
Edwardsville, IL 62026-1653 


SIUE, a state university 20 miles from down- 
town St. Louis, MO., a major cultural and 
educational center, invites applications for 
one tenure-track and one visiting position 
with rank open beginning Sept. 1990. Only 
applicants who have a doctorate, or equivalent 
experience, or will complete Ph.D. require- 
ments by Sept. 1, 1990 will be considered. 
We seek applicants with excellent research 
accomplishments/potential and a strong com- 
mitment to teaching. Salary is competitive 
and based on qualifications and experience. 
Direct inquiries to Search Committee Depart- 
ment of Mathematics and Statistics, SIUE, 
Edwardsville, IL 62026-1653. SIUE is an 
AA/EEO employer. 


MASSACHUSETTS 


BOSTON UNIVERSITY 
Mathematics 


Mathematics, Assistant Professor, Ph.D. or 
Ed.D. required. Boston University College of 
Basic Studies is instituting a new general 
education mathematics program for fresh- 
men; tenure-track teaching positions available 
September, 1990. Salary negotiable. Deadline 
for applications 20 May 1990 but early appli- 
cations are encouraged and will be acted on 
as soon as all recommendations are received. 
Send resume and three recommendations to: 
Professor William E. Davis, Jr., Chairman, 
Division of Science and Mathematics, Col- 
lege of Basic Studies, Boston University, 871 
Commonwealth Avenue, Boston, MA 02215. 
An Equal Opportunity, Affirmative Action Em- 


ployer. 


SMITH COLLEGE 
Assistant Professor 
Mathematics Department 


Smith College will have a one-year visiting po- 
sition in mathematics for 1990-91 at the rank 
of entry-level Assistant Professor. Teaching 
load will be five courses. Ph.D. preferred. 
Applications will be accepted until the posi- 
tion is filled. Please send vitae and letters 
addressing both teaching and research to: 
Department of Mathematics Search Commit- 
tee, Clark Science Center, Smith College, 
Northampton, MA 01063. Smith College is an 
EOE/AA Employer. Minorities and women are 
encouraged to apply. 
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WORCESTER POLYTECHNIC INSTITUTE 


The Department of Mathematical Sciences 
will have several tenure track positions at 
all levels for fall of 1990. These positions 
require a strong research record or potential 
and evidence of quality teaching. Fields of 
interest are numerical analysis, computational 
fluid mechanics, nonlinear PDE, optimiza- 
tion, control theory, optimal design, dynam- 
ical systems, applied discrete mathematics, 
operations research, and statistics/applied 
probability. 

WPI, the nation’s third oldest college of sci- 
ence and engineering, offers degrees through 
the Ph.D. The Mathematical Sciences De- 
partment currently offers an undergraduate 
and master’s degree in applied mathemat- 
ics. Worcester, Massachusetts is the second 
largest city in New England, approximately 40 
miles west of Boston. 

Interested applicants should send a cur- 
riculum vita to: Samuel M. Rankin, Ill, Head, 
Department of Mathematical Sciences, 100 
Institute Rd., Worcester, MA 01609. Applica- 
tions will be accepted until the positions are 
filled. EOE/AA. 


NEVADA 


UNIVERSITY OF NEVADA 
Tenured Professor and Chairman in 
Mathematical Sciences 


The Department of Mathematical Sciences at 
the University of Nevada, Las Vegas has a va- 
cancy for a tenured professor and chairman. 
Responsibilities include all aspects of de- 
partmental administration, teaching, research 
and development, to include strengthening 
both undergraduate and graduate programs. 
Qualifications include a Ph.D. in Mathemat- 
ics, statistics or related areas as well as a 
successful record in teaching and research 
are required. Past experience, or a strong 
interest in administration is necessary. Salary 
will be commensurate with the candidate's 
experience and qualifications. 

The University of Nevada, Las Vegas is a 
growing, urban university with an enrollment 
of approximately 16,000 students located in 
metropolitan Las Vegas. The University will 
be housing a supercomputer center. 

Interested applicants should submit a letter 
of application, current resume, photocopies 
of transcripts, and five letters of reference to 
the Search Committee for Chairman, Depart- 
ment of Mathematical Sciences, University 
of Nevada, Las Vegas, Las Vegas, Nevada 

89154. Completed applications will be re- 
viewed when received. The search will con- 
tinue until the position is filled. Eligibility for 
U.S. Employment will be required prior to 


employment. UNLV is an EEO/AA employer. 
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NEW YORK 


POTSDAM COLLEGE 
Chair, Department of Computer and 
Information Sciences 


Applications are sought for the position of 
Chair of the Department of Computer and 
Information Sciences at Potsdam College of 
the State University of New York. 

The Department is one of seventeen in the 
School of Liberal Studies, the largest of the 
three schools of Potsdam College. Currently 
there are 10 full time faculty and 200 majors 
in the Department. 

Preference will be given to individuals pos- 
sessing a Ph.D. in Computer Science though 
applicants with Ph.D.'s in closely related fields 
and substantial graduate preparation in com- 
puter science (at least a Master's degree) will 
also be considered. Some industrial experi- 
ence would be welcome. Rank is negotiable, 
salary and fringe benefits are very compet- 
itive. Responsibilities are for the academic 
year. 

The successful candidate should have a 
clear vision of an undergraduate computer 
Science program appropriate to a selective 
liberal arts college whose primary mission is 
teaching and should possess the leadership 
and administrative skills needed to make 
this vision a reality. A strong record of 
successful undergraduate teaching and active 
scholarship are expected. 

Applicants should provide a letter dis- 
cussing how their education and background 
have prepared them to fulfill the responsibil- 
ities of this position as described, a current 
resume, the names, addresses and telephone 
numbers of three to five references to 

Dr. Richard J. Del Guidice 

Dean 

School of Liberal Studies 

Potsdam College 

Potsdam, N.Y. 13676 
Deliberations will begin 15 April and continue 
until the position is filled. Potsdam College 
actively seeks applications from women and 
minority candidates. AA/EOE. 


ST. JOHN'S UNIVERSITY 
7 NOTRE DAME COLLEGE 
Division of Mathematics and Science 


Applications are invited for a tenure-track 
position at the Assistant/Associate Professor 
level beginning September 1990. 

- Applicants must hold the Ph.D. degree 
in Mathematics and will be expected to 
teach a variety of undergraduate courses in 
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THE UNIVERSITY OF OKLAHON 
Department of Mathematics 


Applications are invited for one ors 
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College preferred. 


Salary per Board of Trustee approved sala 
schedule. Starting date: September 12 1990. 
A letter of application, resume, college tram: 
scripts (unofficial), and three current relevant 
letters of recommendation must be received 
by 4:30 pm, May 7, 1990. All application mate- 
rials become the property of Olympic College. 
Apply: Bernice Vonnegut, Olympic College 
Personnel, 16th and Chester, Bremerton, WA 
98310-1699. (206) 478-4980. Equal Opportu- 
nity Employer. 


GREECE 


UNIVERSITY OF CRETE, GREECE 
Department of Mathematics 


Permanent and visiting positions at all lev- 
els and areas of Mathematics are available. 
Expressions of interest are invited from math- 
ematicians holding the Ph.D. degree. (Greek 
citizenship is required by law, for the per- 
manent positions. Knowledge of Greek is 
required in both cases, except for a very 
restricted number of visiting positions.) Write 
to Prof. Susanna Papadopoulou, Chairper- 
son, Mathematics Department, University of 
Crete, Iraklion, Greece, including vita and 
representative research work. 


TAIWAN 


NATIONAL CHUNG-HSING UNIVERSITY 
Department of Applied Mathematics 
Taichung, Taiwan 


The Department of Applied Mathematics 
seeks applicants for 5-6 positions at Pro- 
fessor or Associate professor level in numer- 
ical analysis, differential equations, computer 
science, statistics or applied mechanics. Com- 
petitive salary with good benefits and low tax 
rate. The department has à Ph.D. program. 
Write to: Dr. L. Y. Lin, Head, Department of 
Applied Mathematics, National Chung-Hsing 
University, Taichung, Taiwan. 
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Desired background: Unix, C, hyperbolic ge- 
ometry, (combinatorial) group theory, basic 
computer science. 

Salary on the RA1A scale: £10458-£16665 
pa. 

Application forms and further particulars 
from the Personnel Office, University of War- 
wick, Coventry CV4 7AL, England (0203 
523627). Closing date 22 May 1990. Please 
quote Ref No 30/3A/89 (please mark clearly 
on envelope). 

AN EQUAL OPPORTUNITIES EMPLOYER 


PUBLICATIONS WANTED 


Wanted: Mathematical books, journals, re- 
prints, ephemera. Contact R. K. Dennis, 
Math. Dept., White Hail, Cornell U., Ithaca, 
NY 14853-7901. Tel: 607-255-4027, FAX: 607- 
255-7149. e-mail: 
dennis@mssun7.msi.cornell.edu 


SITUATIONS WANTED 


TEACHING MATHEMATICIAN. PH.D 
1982. AGE 38 


Speciality: Differential Equations. 5 published 
articles. 15 years experience in teaching and 
research in U.S.A. and abroad. Excellent 
students and peer evaluations of classes. 
References and résumé available upon re- 
quest. Available immediately. M. Abbassi, 500 
Tulip Rd., State College, PA 16801 


ERRATA 


In the Positions Available section in the March 
issue of Notices, page 359, the application 
closing date for the position advertised by 
the University of Texas at San Antonio was 
incorrectly published as March 15, 1990. The 
correct closing date should have been April 
1, 1990. 
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Of course, the rewards don't come just when the prob- ^ tact your campus place- 
lem’s solved. By working for NSA, you're joining a federal ment office. 


ATTN: M322 (ACF), Ft. Meade, MD 20755-6000 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Oddly enough, the one thing most mathematicians de- agency charged with providing foreig 
sire from a career is the one thing most careers can’t offer them. mation, safeguarding governmen artmen 2 
The chance to use pure math in a real-world setting. ^ securing computer systems for the Dep me of wh at you 


An equal opportunity employer. U.S. citizenship required for applicant and immediate family members. 


TTX 


At NSA We Use Simple Tools 
To Solve Complicated Problems 


n intelligen in 
t communication, , 


At the National Security Agency, we're different. We So when you're ready to apply som 
hire the best mathematicians, then let them do what they learned, apply to the 
do best. This includes creating and applying a host of National Security Agency 
advanced concepts—from Galois theory and combinatorics ^ first. Send your resume to 
to probability theory and astrodynamics. the address below, or con- 
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ogy of 4-Manifolds 


edman and Frank Quinn 
( the great achievements of contemporary mathematics is 

One 0 derstanding of four dimensions. Michael Freedman and 
the new m have been the principals in the geometric and topo- 
frank M ierclopment of this subject, proving the Poincaré and An- 
logical uen respectively. Recognition for this work includes 
nulus Ed the Fields Medal of the International Congress of 
n eraticians to Freedman in 1986. 
i Topology of 4-Manifolds these authors have collaborated to 
Ae complete and accessible account of the current state of 
e owledge in this field. The basic material has been considerably 
simplified from the original publications. The advanced material 
goes well beyond the literature; nearly one-third of the book is 
new. This work is indispensable for any topologist whose work in- 


cludes four dimensions. 

Princeton Mathematical Series, 39 

79 illustrations. 

Cloth: $49.50 ISBN 0-691 -08577-3 

In Japan order from United Publishers Services 


Spin Geometry 
H. Blaine Lawson, Jr., and Marie-Louise 
Michelsohn 


This book offers a systematic and comprehensive presentation of 
the concepts of a spin manifold, spinor fields, Dirac operators, 
and A -genera, which, over the last two decades, have come to 
play a significant role in many areas of modern mathematics. 
E. the deeper applications of these ideas require various gen- 
E ee the Atiyah-Singer Index Theorem, the theorems and 
hee k d eg with all prerequisite material, are examined 
sli 5 The exposition is richly embroidered with examples 
omety, ig dd to a wide spectrum of problems in differential ge- 
Praese pology, and mathematical physics. 
Clo n Mathematical Series, 38 
2 pom ISBN 0-691-08542-0 

n order from United Publishers Services 


Casson’s Invariant for 
rented Homology 


i Spheres 
a 

, Inthe D ulut and John D. McCarthy 

ant of omole of 1985, A. Casson announced an interesting invar- 

‘Paces, This un 3-spheres via constructions on representation 

ürP'sing corolla. Beneralizes the Rohlin invariant and gives 

s Same year SC in low-dimensional topology. In the fall of 

0" this invari Iman Akbulut and John McCarthy held a semi- 

© authors ee These Notes grew out of that seminar. 

a ave tried to remain close to Casson's original out- 


Proceed Sis ; 
Crete SU Biving needed details, including an exposi- 
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Analytic Pseudodifferential 
Operators for the Heisenberg 
Group and Local Solvability 
Daryl Geller 


Many of the operators one meets in several complex variables, 
such as the famous Lewy operator, are not locally solvable. Never- 
theless, such an operator L can be thoroughly studied if one can 
find a suitable relative parametrix—an operator K such that LK is 
essentially the orthogonal projection onto the range of L. The anal- 
ysis is by far most decisive if one is able to work in the real ana- 
lytic, as opposed to the smooth, setting. With this motivation, the 
author develops an analytic calculus for the Heisenberg group. 
Mathematical Notes, 37 
Paper: $29.50 ISBN 0-691-08564-1 


Instabilities and Fronts 


in Extended Systems 


Pierre Collet and Jean-Pierre Eckmann 

The book examines in detail a number of model equations from 
physics. The mathematical developments of the subject are based 
on bifurcation theory and on the theory of invariant manifolds. 
These are combined to give a coherent description of several prob- 
lems in which instabilities occur, notably the Eckhaus instability 
and the formation of fronts in the Swift-Hohenberg equation. 
These phenomena can appear only in infinite systems, and this 
book breaks new ground as a systematic account of the mathemat- 
ics connected with infinite space domains. 
Princeton Series in Physics 
Philip W. Anderson, Arthur 5. Wightman, 
Cloth: $29.50 ISBN 0-691-08568-4 


and Sam B. Treiman, Editors 


AT YOUR BOOKSTORE OR z 
Princeton University Press 

41 WILLIAM ST. e PRINCETON, NJ 08540 e (609) 258-4900 
ORDERS 800-PRS-ISBN (777-4726) 
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Cambridge.University Press 


The Ergodic Theory of Discrete Groups 
P.J. Nicholls 


This volume aims to provide the novice with a rigorous introduction from 
first principles to some of the major aspects of modern ergodic theory. 
London Mathematical Society Lecture Note Series 1 

1990 | 350 pp. | 37674-2 | Paper $34.50 


Analysis at Urbana 

Volume 1: Analysis in Function Spaces 

Volume 2: Analysis in Abstract Spaces 

Edited by E. Berkson, T. Peck, and J. Uhl 

London Mathematical Society Lecture Note Series 137 and 138 
Vol 1: 1989 | 400 pp. | 36436-1 | Paper $39.50 

Vol 2: 1989 | 368 pp. | 36437-X | Paper $34.50 


Advances in Homotopy Theory 

Papers in Honour of I.M. James, Cortona 1988 

Edited by S. Salamon, B. Steer, and W. Sutherland 
The present volume contains papers from internationally distinguished 
research workers that reflect recent exciting breakthroughs in 


homotopy theory. 
London Mathematical Society Lecture Note Series 139 
1990 | 177 pp. | 37907-5 | Paper $27.95 


An Introduction to Harmonic Analysis 


on Semisimple Lie Groups 

V.S. Varadarajan 

This advanced-level textbook is an introduction to the representation 
theory of semisimple Lie groups. It provides an account of compact 
groups and discusses the Harish-Chandra modules of SL2 (R) and 
SL2 (C). 

Cambridge Studies in Advanced Mathematics 16 

1989 / 350 pp. | 34156-6 | Hardcover $69.50 


Solitons: An Introduction 
P.B. Drazin and R.S. Johnson 


This successful book discusses the theory of solitons and its diverse 


applications to nonlinear systems that arise in the physical sciences. 
Cambridge Texts in Applied Mathematics 3 
1989 | 240 pp. | 33389-X | Hardcover $59.50 

33655-4 | Paper $19.95 


Volume Inequalities in the Geometry 
of Banach Spaces 


The Volume of Convex Bodies and Banach Space Geometry 
Gilles Pisier 


The author provides a self-contained presentation of a number of recent 
results which relate the volume of convex bodies in n-dimensional 
Euclidean space and the geometry of the corresponding 
finite-dimensional normed spaces. 

Cambridge Tracts in Mathematics 94 

1989 | 250 pp. | 36465-5 | Hardcover $49.50 


Algebraic Homotopy 

Hans Joachim Baues 

Presenting work that has never before appeared in book form, the 
author describes powerful new tools for the homotopy classification 
problems, particularly for the classification of homotopy types and for 
the computation of the group of homotopy equivalences. 

Cambridge Studies in Advanced Mathematics 15 

1989 | 480 pp. | 33376-8 | Hardcover $89.50 


Number Theory and Dynamical System 

u s 
Edited by M. Dodson and J. Vickers X 
Close noe connections between number theory and 
dynamical systems emerge from selected contributi 

held at the University of York in 1987. pee romam 


London Mathematical Society Lecture Note Series 134 
1989 | 172 pp. | 36919-3 | Paper $24.95 


eeting 


At bookstores or from 


CAMBRIDGE UNIVERSITY PRESS 


40 West 20th Street, New York, NY 10011. Call toll free 800-872-7423 outs: Ar NS 
: , - Coll toll-free 800-872-7423 outside NY State. 800-227-0247, 
CC-0. In Public DomairrGuinhsA kaagid pllactionjeciarisanae. 


Numbers, Groups and Codes 

J.F. Humphreys and M.Y. Prest 

This textbook aims to introduce the concepts of al 

specific examples, and to relate them to their a alge! 

in computer science. 

1989 | 288 pp. | 35084-0 | Hardcover $59.50 
35938-4 | Paper $19.95 
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Lectures on the Asym i 
D. Rees ymptone Theory of Ideal; 


Introduces and proves some of the main results of th 

of ideals. The author attempts to prove his Valuation Th 
Valuation Theorem, and Degree Formula, and 
consequences. 

London Mathematical Society Lecture Note Series 113 
1988 | 200 pp. | 31127-6 | Paper $24.95 
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to develop their Tong 


An Introduction to Mathematical 


Physiology and Biology 

J. Mazumdar 

Written as an explanation of basic biology and physiology, this 

textbook presents the important mathematical techniques needed {o 

appreciate mathematical modeling in biology and medicine. 

Australian Mathematical Society Lecture Series 4 Y 

1989 | 212 pp. | 37002-7 | Hardcover $49.50 
37901-6 | Paper $16.95 


A Course in Mathematics 
for Students of Physics 


Volumes 1 and 2 

Paul Bamberg and Shlomo Sternberg 
Review of Volume One... 

“The authors have drawn on their wide teaching experience to produce 
a book whose tone is authoritative, whose vision is fresh, and whose 
whole feel is original.’’—The London Times 

This two-volume text covers the theory and physica 
linear algebra and of the calculus of several variables, 


exterior calculus. 
Vol. 1: 1988 403 pp. | 25017-X | Hardcover $49.50 9 
Vol. 2: 1990 432 pp. | 33245-1 I Hardcover about $54.5 


| applications of 
PP ticularly the 


Numerical Recipes 

The Art of Scientific Computing (FORTRAN Version) 
William H. Press, Brian P. Flannery, perling 
Saul A. Teukolsky, and William T. Ve to FORIRA 
The original Numerical Recipes was published lc ted into Pas¢ 
computer language with all the programs ap a es in Pascal m 
extensive appendix. With the new Numerica. P m rical RecP™ 
Pascal index has been removed from the orig PAN Version, 0 
Therefore, this book has a new subtitle, FORRET the 

has been assigned a new ISBN to reflect the a 

Pascal programs. 0 
FORTRAN: 1989 [720 pp. | 38330-7 | Hardcover $475 
Pascal: 1989 | 762 pp. | 37516-9 | Hardcover 2 f 

C: 1988 / 768 pp. | 35465-X | Hardcover $47. 


Now in paperback... 


Ergodic Theory 

Karl Petersen a 
Cambridge Studies in Advanced Mathe 
1983 / 352 pp. | 38997-6 | Paper $29.95 
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NATIONAL UNIVERSITY OF SINGAPORE 
X 
j DEPARTMENT OF MATHEMATICS 
7 n plications are iaiied for teaching appointments from candidates who are able to teach in one or more of 
the following areas: ; 
Pure Mathematics 
Applied Mathematics 
Operational Research 
Statistics 
Candidates should possess a PhD degree in Mathematics or its equivalent. 
Gross annual emoluments range as follows: 
; Lecturer S$50,390 - 64,200 
Senior Lecturer S$58,680 - 100,310 
3 Associate Professor S$88,650 - 122,870 


(US $1.00 = S$1.96 approximately) 
Thecommencing salary will depend on the candidate's qualifications, experience, and the level ofappointment 
offered. 


Leave and medical benefits will be provided. Depending on the type of contract offered, other benefits may 
include: provident fund benefits or an end-of-contract gratuity, a settling-in allowance of S$1,000 or $$2,000, 
subsidised housing at nominal rentals ranging from S$100 to S$216 p.m., education allowance for up to three 
children subject to a maximum of $$10,000 per annum per child, passage assistance and baggage allowance 
for the transportation of personal effects to Singapore. Staff members may undertake consultation work, 
Subject to the approval of the University, and retain consultation fees up to a maximum of 6096 of their gross 


annual emoluments in a calendar year. 


Science. There are 8 faculties in the National 


The Department of Mathematics is a department in the Faculty of 
14,000. All departments are well-equipped 


Uni ; z 
nr of Singapore with a current student enrolment of some 
à wide range of facilities for teaching and research. 


= e a 
= tj 
= 


m academic staff have access to the following computer and telecommunication resources: an eee 
com °computer (an IBM AT-compatible or Apple Macintosh); an IBM mainframe computer d 16 An of 
oe power; departmental laser printers; a wide spectrum of mainframe and eee er so em 
E BITNET to access academic institutions world-wide. In addition, a propos E ; 
en State-of-the-art optical fibre technology will be installed by 1990 to facilitate resource s. gan 


electr 
oni EIE s 5 
€ communication for the academic community. 


jan 


The Director 


* Director 
Perso North America Office 
| National ¢ De partent National University of Singapore 
| 10 Ke un ivereity oL Sings re 780 Third Avenue, Suite 2403 
| Sees Luo crescent New York, NY 10017, U.S.A. 
Y ODIT Tel: (212) 751-0331 


Enguin 
Uiries May also be sent through BITNET to: PERSDEPT @ NUSVM, or through Telefax: (65) 7783948 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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Deakin Deakin À Z 
: 5 Geelong Vui "| 
University Victori 
Australia in T 


Professor of Mathematics 


Applications are invited for appointment to the foundation Chair of Mathematics in the Department of Computing and Mathematice «: 
of Sciences. The University has grown rapidly since its establishment in 1977 and this presents challenging opportunities for cites CS Within thee: 


ional. E% 

development. tional imo : ^ 
p 
The University is seeking a Professor to provide academic leadership in mathematics and/or statistics, and to play a major role in the M at 
| and graduate studies, in the development of off-campus programs, in the growth of external funding initiatives, and in academic deii t Sp 

| (nl 
: : : : d 

The successful applicant is likely to hold a Ph.D. and will have strong research interests preferably in applied mathematics, statistics Or operat 
together with a commitment to link theoretical development and industrial application. Ons teers | 

I 


The appointment, at a salary of $A65,837 is for a fixed term of five years which may be renewed for further five year terms. Addit 
benefits to facilitate the Professor's and the Department's research will be negotiated. The University reserves the right to fill the post 
to make an appointment. 


onal establitzz 
by Invitationer | 


Enquiries of an academic nature should be directed to the Chair of the Department, Dr. I. Collings, telephone (61 52) 47 1324. Further information | 
the University, conditions of employment, and method of application may be obtained from the Personnel Manager, Deakin University, Geelong Vics | 
Australia, 3217, with whom applications close on 18 May 1990. | 


Equal Opportunity Is University Policy. 
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USER GUIDE Wt 

Second Edition E 


This is the second edition of the MathSci User Guide, which provides support and dE s 
users of MathSci, the online database covering the world's literature in all areas of mathemo 596 waits? || P 
science, and statistics. This handy reference will prove invaluable to the many users who now a d 
online, from tapes, or on compact disc. tions on gei? 

The MathSci User Guide provides complete instructions on the use of Mathscl. Instruc 28 picoto" 
started, descriptions of aspects of the database, sample searches, information on O OR codes d 
explanation of the classification schemes, lists of subject words and keywords, and institu A compe 
addresses are all in this comprehensive manual. In addition, there is a description of how to Cos onta 40" 
typesetting system TeX to typeset MathSci records directly from the database, and append! | symbos 
tion of the Cyrillic alphabet and Chinese names, on mnemonics representing mathematic? if? 
TEX codes used in Mathsci. 

The MathSci database is derived from six printed publications, Mathematic ting 
matical Publications, Current Index to Statistics, Index to Statistics and Probability. Cass the mai 


the ACM Guide to Computing Literature. Making this broad range of information availaol 
Guide will prove useful to researchers as well as librarians. T 


fr oL 


ao 


pa 
5 B y uton o, K 
1980 Mathematics Subject Classification: 00 All pricessubjectto change. Shipment will be meas NS $100 deny 
ISBN 0-8218-0233-X add, Ist book $5, each additional book $3. MON po, BO qu 
624 pages (hardcover), February1990 required. Order from American Mathematica e 800-32 a 
AMS/ASA/IMS member $68, List price $85 Station, Providence, RI 02901-1571, or call toll fre :erCord 


|. To order, please specify USERSEYIREIMA Domain bertus. Kengii Calacicla ttorcharge with VISA or MoS 
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, FACULTY POSITION IN MATHEMATICS 
| The De 


" E 


i || Duter go 
| T Scie 


Leo Tames TEx . 
can write mathematics and see it 
vs screen as you type. Leo displays 
. fractions; matrices, square roots, 
Tub scripts, fonts, accents. Matrices, 
$ aos, braces, etc. automatically adjust to 
pem size. Leo reads and writes TEX files. 
ihe require Leo draft printer, or with your TpX 
print with Ee ent menu and control key oper- 

es IBM PC or compatible with 512k. 
or LATEX. $150. MC/VISA or 


your 


> atial symbols 


p 
al 
Speci 
check. 


Draft printing matches screen display: 


ae —sinO | 


sind cosÓO 


ABK Software 
4495 Ottawa Place 
Boulder, CO 80303 
(303)-494-4872 


i E of Science and Mathematics at 
lu €ge IS seeking a mathematician, Ph.D. 
tion, 0 teach all levels of calculus, differential 
$, and statistics. The ability to teach com- 
dsirable nce and/or discrete mathematics is hi ghly 
August 1990 $ IS a tenure-track position starting 
thi » but because of the lateness in the year 


Co 


qua 


N ap : : 
hiy ment Will be for one year with the pos- 


Conversion to tenure-track. Rank and 


| bee ig a mensurae with experience. Coker Col- 
| Ping Pe Vat, four-year liberal arts college in 
| tipo Ue Heavily endowed, no courses have 
t | LU Students and many upper level courses 
\, Unes am X Or four students, Independent study 


x € ; 
ation are couraged, Mathematics and math 


Depa chal Mathematician Search Com- 
Ollege pot Of Science and Mathematics, 
„Hartsville, SC 29550, AAEO 
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Essential Results 


of Functional Analysis 
Robert J. Zimmer 


This slim book concisely presents fundamental 
ideas of functional analysis, providing essential 
results from the many domains of mathematics and 
mathematical physics to which functional analysis 
makes contributions. Zimmer summarizes measure 
theory and the elementary theory of Banach and 
Hilbert spaces, then discusses topological vector 
spaces, seminorms defining them, and natural 
classes of linear operators. He then presents basic 
results for a wide range of topics: convexity and 
fixed point theorems, compact operators, compact 
groups and their representations, spectral theory of 
bounded operators, ergodic theory, commutative 
C*-algebras, Fourier transforms, Sobolev embed- 
ding theorems, distributions, and elliptic differential 
operators. 

Paper $14.95 168 pages 

Library cloth edition $34.95 

Chicago Lectures in Mathematics series 


The University of Chicago Press 
WW 5801 South Ellis Avenue Chicago, IL 60637 


CHAIRMAN 
DEPARTMENT OF BIOMATHEMATICAL 
SCIENCES 

School of Medicine invites 


application s for the position of 


Chairman o 
ical Sciences. We 


The Chairman 


search efforts of 
evelop an 


names of 3 references, a 
interests and goals for the 


10029. : 
PE Affirmative Action/ Equal Opportunity 
Employer. 
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Eu NEW SERIE 


| CBMS 


CONFERENCE BOARD OF THE MATHEMATICAL SCIENCES 


The AMS is pleased to announce a new book series: The Conference Board of the Mathemati 
Sciences (CBMS): Issues in Mathematics Education Series published in cooperation with the Mather 
Association of America. The purpose of this new series is to stimulate the flow of information among iis 
matical scientists, mathematics educators, and mathematics teachers about innovative efforts to revitalize " 
teaching of mathematics and statistics at all levels. The inaugural volume of CBMS Issues in Mathematics 
Education is described below. Standing orders are accepted for any book series published by the Society. 
Proforma invoices are sent to standing order customers prior to the publication of each new volume. Shipment 
is made upon receipt of payment and publication. To begin a standing order for this new series or for any oter 


AMS series, please contact Customer Services. 


MATHEMATICIANS AND EDUCATION REFORM 


Naomi Fisher, Harvey Keynes, and Philip Wagreich, Editors 
(CBMS Issues in Mathematics Education, Volume 1) 


Educational issues are receiving unprecedented attention in the broad mathematical sci 


a E a Em Ll D E. 
Issues in Mathematics Education 


| 
| 


| 


| 
| 
| 
| 


ences commu: | 


nity, as mathematicians and other scientists have become concerned about the quality of instruction in the nalis 


schools, colleges, and universities. A mathematically literate population is crucial to supporting our i 
technological society. In addition, the mathematical sciences community faces the challenge of i 
number of students who are prepared to pursue a career in mathematics, science, oF engineer 
requires not only raising the quality of mathematics education, but also showing students the b 
ness of the subject. In these ways, mathematical scientists can make crucial contributions to € 

In response to these concerns, the Conference Board of the Mathematical Sciences has 


book series published by the American Mathematical Society in cooperation with the 


America entitled Issues in Mathematics Education. The purpose of this new series is to 
mation among mathematical scientists, mathematics educators, and mathematics teac 


efforts to revitalize the teaching of mathematics and statistics at all levels. 


maticians can contribute to educational reform. The major part of the proceeding 
that explore the process of designing an educational project. A section on issues a 
for exchanging ideas on more general issues. 

From practical information about organizing a program to exploration o 
tional reform, this volume presents a range of views on various aspects of the in 
educational change. While it will prove especially useful for those considering in 
program, this book is also important reading for the entire community, for the issu 
increasing importance for the future of the mathematical sciences. 


1980 Mathematics Subject Classification: 00 

ISBN 0-8218-3500-9, LC 89-18601, ISSN 1047-398X 
217 pages (softcover), January 1990 

All Individuals $21, List price $35, 

To order, please specify CBMATH/1NA 


All prices subject to change. Shipment will be made by surface. For air delivery 


Annex Station, Providence, RI 02901-1571, or call toll free 800-321 -AAMS (321-42 
charge with VIS&.oriMasgier&ardin. Gurukul Kangri Collection, Haridwar 


book $3, maximum $100. Prepayment required. Order from American Mathematica 


Mathematica 3 


The present volume, Mathematicians and Education Reform, the first in this new seri niversity. af! 
proceedings of the Mathematicians and Education Reform workshop held in July 1988, at the 
at Chicago. The workshop provided an opportunity for participants to share ideas about 


college projects organized and directed by mathematicians and to reflect on the most effect in- 
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reverse side of this form to determine what member- 

d E at are eligible for. Then fill out this application and 

ship cat 2 soon as possible. Your name will be added to our mailing 

return m 2 receipt of your completed application, and payment for 
ul 


lists S. 2 

mem iptions to the Notices and the Bulletin (New Series) are in- 
| eos part of your membership. 

E m Mr pos First Middle 
fami 


dicate below the way your name should appear in the Combined 


family Name First Middle or Initial 
sodorni iaw ave one nn = none reri esl a aa 
City State Zip/Country 
ak DEO QR CDU EGU or 
Day Month Year 
If formerly a member of AMS, please indicate dates..........-+-+-+-- 


Check here if you are now a member of either MAA [O or SIAM O 


I 


Application for Membership 1990 
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È SOCIETY 


Daté,.. ona e TIS 


Fields of Interest 

If you wish to be on the mailing lists to receive informa- 
tion about publications in fields of mathematics in which 
you have an interest, please consult the list of major 
headings of the 1980 Mathematics Subject Classifica- 
tion below. Select no more than five category num- 
bers and fill in the numbers where indicated on the left. 
These categories will be added to your computer record 
so that you will be informed of new publications or spe- 
cial sales in the fields you have indicated. 


00 General 

O1 History and biography 

03 Mathematical logic and foundations 

04  Settheory 

05 Combinatorics 

O6 Order, lattices, ordered algebraic structures 
08 General mathematical systems 

11 Number theory 

12 Field theory and polynomials 

13 Commutative rings and algebras 

14 Algebraic geometry 

15 Linear and multilinear algebra; matrix theory 
16 Associative rings and algebras 

17  Nonassociative rings and algebras 

18 Category theory, homological algebra 


Degrees, with institutions and dates ..... «see 19  K-theory 
20 Group theory and generalizations 
ree ee ennsenterceilelemeuresiciagietuiei ee erie eee e NO 22 Topological groups, Lie groups 
26 Real functions 
28 Measure and integration 
jODSDODOSRROOTOUN ONCE DRE a E O O DO OOC O VODCOV ONCU 30. Functions of a complex variable 
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emm Zip/County 41 Approximations and expansions 
Prima i : z 42 Fourier analysis 
ty Fields of Interest (choose five from the list at right) 43 Abstract harmonic analysis 
Seeks 44 Integral transforms, operational calculus 
pct c E PUO a a GOOG OROCO SST 45 integral equations 
Secondary Fi 2 46 Functional analysis 
ly Fields of Interest (choose five from the list at right) 47 Operator theory 
CODO 49 Calculus of variations and optimal control; 
Oo tr SIS Teu c MAE Cc E optimization 
Address for all mail 51 Geometry E 
52 Convex sets and related geometric topics 
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Membership Categories 


Please read the following to determine what membership category you 
are eligible for, and then indicate below the category for which you are 
applying. 


For ordinary members whose annual professional income is below $43,000, 
the dues are $70, for those whose annual professional income is $43, 000 or 
more, the dues are $92. 

The CMS Cooperative Rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $43, 000 or less, 
the dues are $60 and for those whose annual professional income is above 
$43,000, the dues are $78. 

For a joint family membership, one pays ordinary dues, based on his or 
her income, and the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 

Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $138. 

For either students or unemployed individuals, dues are $23, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $46. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($70 or $92). 

The annual dues for external members, those who reside in developing 
countries which do not have any mathematical society, are $49. 

Members can purchase a multi-year membership by prepaying their cur- 
rent dues rate for either two, three, four or five years. This option is not 
available to either unemployed or student members. 


1990 Dues Schedule 


For any category of membership where more than one dues level is given, 
see the above for descriptions of Members’ Categories. 


Ordinanyamembernosecce e e ev severe se vvv re s o $700 $92 
CMSGooperativeirate----- e Rer e rer rna O $600 $78 
Joint family member (full rate)................... eere O $700 $92 
Joint family member (reduced rate).................... OH $500 $72 
Contributing member (minimum $138) ..................-22ce2ees (m) 
Student member (please verify)! .............e.ecececececeee D $23 
Unemployed member (please verify)? .............2.0+ses0e0- L1 $23 
Reciprocity member (please verify? ............. 6 $460 $700 $92 
External member ecce EE se ees es eere L1$49 
Multi-year membership ........... lle ee $...... foro . years 
1 Student Verification (sign below) 
Lam a full-time student at................ DOBDcodoSoRD d QI ODORE 
SumuansEQH GN RIED DOO EID currently working toward a degree. 


2 Unemployed Verification (sign below) / am currently unemployed and 
actively seeking employment. My unemployment status is not a result of 
voluntary resignation or of retirement from my last position. 


3 Reciprocity Membership Verification (sign below) / am currently a mem- 
ber of the society indicated on the right and am therefore eligible for reciprocity 
membership. 


Reciprocating Societie $ 
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Allahabad Mathematical S 
Asociación Matemática Español 
Australian Mathematical Se a 
Berliner Mathematische Ci 
Calcutta Mathematical Society Scha 
Dansk Matematisk Forening 
Deutsche Mathematiker-Vereinj u 
Edinburgh Mathematical Sou ng e, V. 
Gesellschaft für Angewandte j 
Mathematik und Mechanik 
Glasgow Mathematical Association 
Indian Mathematical Society 
Iranian Mathematical Society 
Irish Mathematical Society 
Islenzka Staer6fraedafélagid 
Israel Mathematical Union 
Janos Bolyai Mathematical Society 
Korean Mathematical Society 
London Mathematical Society 
Malaysian Mathematical Society 
Mathematical Society of Japan 
Mathematical Society of the Philippines 
Mathematical Society of the Republic of China 
New Zealand Mathematical Society 
Nigerian Mathematical Society 
Norsk Matematisk Forening 
Osterreichische Mathematische Gesellschaft 
Polskie Towarzystwo Matematyczne 
Punjab Mathematical Society 
Ramanujan Mathematical Society 
Real Sociedad Matematica Espanola 
Sociedad Colombiana de Matematica 
Sociedad de Matematica de Chile 
Sociedad Matematica de la 
Republica Dominicana 
Sociedad Matematica Mexicana 
Sociedade Brasileira Matematica 
Sociedade Brasileira de Matematica 
Aplicada e Computacional m 
Sociedade Paranaense de Matem 7 
Sociedade Portuguesa de Mee 
Societat Catalana de Matemati 
Société de Mathématiques APPIA 
et Industrielles 
Société Mathématique 
Société Mathématique C* 
Société Mathématique SUP c cy 
Southeast Asian Mathematica 

: : ^an YhdistYs 
Suomen Matemaattinen det 
Svenska Matematikersamfuni 
Union Mathemática Argentin 
Unione Matematica italiana 
Vijnana Parishad of India 
Wiskundig Genootschap 
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jt “what can W 
„te students 
A there are many graduate stu- 
ints in Mathematics who support 
ilie, continue paying rent dur- 
ing summer, eat three times a day, 
nd visit their families once a year. 
We emphasis on teaching? This 
enester, I am teaching two under- 
gute courses (at another univer- 
sy) in addition to my duties in my 
om department: four courses and 
weral seminars that I try to attend, 
‘mentioning my thesis. Some of us 
wed unconditional financial support, 
‘immer support, medical and dental 
E and daycare for children 
D. an "emphasis on teaching". 
-TBtatest fantasy is teaching only 
Ne course per semest d havi 
pts er and having 
Füsun Akman 
; Yale University 
(Received March 20, 1990) 
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detailed version (“preprint”) has to 
be submitted (not for publication) 
with the short paper and both are 
refereed. 

Most of this seems to be in line 
with what Dr. Strichartz proposes 
and the American Mathematical So- 
ciety may wish to consider publishing 
a similar journal. For the purpose 
of fast publication and because of 
lack of money, Math. Reports pho- 
toreproduces the papers from manu- 
script. Almost everybody would pre- 
fer computer typesetting and proof- 
reading, even if this slows down 
the publication somewhat. There can 
also be problems with the balance of 
topics and even with quality. Lately 
some doubts have been expressed as 
to whether a journal of this kind 
is needed. The reaction of many 
Canadian mathematicians and Dr. 
Strichartz’s letter seem to show that 
it is. 

Professor George Duff (Univer- 
sity of Toronto) is editor-in-chief of 
Math. Reports but papers may be 
submitted to any fellow in Math- 
ematics of the Royal Society of 
Canada. They are listed in every is- 
sue of the journal. So are instructions 
for preparation of manuscripts. 

Janos Aczél 
University of Waterloo 
(Received March 30, 1990) 


Masculine/Feminine Dichotomy 
I should like to say how much 
I deplore the dichotomy between 
“masculine” and “feminine” which 
appears in your columns in rela- 
tion to mathematics, and to question 


whether remark (3) in the letter of 


Vera Huber-Dyson in Vol. 37, No. 2 
in Mathe- 


viz: ‘To be sure a woman 1 
matics has to face additional obsta- 
cles from her colleagues as well as 
from the outside world,' is true. 
This was not SO in my case. I 


ed as a student by G. 
was encourag quem 


pushed on to 
, and into be- 
f this and that by 


colleagues, mathematicians and oth- 
ers. I usually found myself the only 
woman in mathematical assemblies. 
One woman who started ahead of me 
was overwhelmed by teaching, a fate 
to which men also succumb. 

I should also like to record that 
I did not choose to do mathematics, 
and at the age of about 13 positively 
disliked some of the mathematics 
then taught. Later, just before going 
to Oxford, I was told that Math- 
ematics was my best subject by a 
remarkable woman, Miss E. M. Han- 
cock. To the best of my knowledge 
she had obtained an External Lon- 
don degree by teaching herself out of 
tutorial books designed for such peo- 
ple. I believe she had to look after an 
aged relative and when that relative 
died Miss Hancock went to teach at 
Yeng Ching Women's University in 


Policy on Letters to the Editor 
Letters submitted for publication in Notices 
are reviewed by the Editorial Committee, 
whose task is to determine which ones are 
suitable for publication. The publication 
schedule normally requires from two to 
four months between receipt of the letter in 
Providence and publication of the earliest 
issue of Notices in which it could appear. 

Publication decisions are ultimately 
made by majority vote of the Editorial 
Committee, with ample provision for prior 
discussion by committee members, by mail 
or at meetings. Because of this discussion 
period, some letters may require as much 
as seven months before a final decision is 
made. Letters which have been, or may be, 
published elsewhere will be considered, but 
the Managing Editor of Norices should be 
informed of this fact when the letter is sub- 
mitted. 

The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
cles, although rebuttals and correspondence 
concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- 
ered for publication. All published letters 
must include the name of the author. 

Letters should be typed and in legible 
form or they will be returned to the sender, 
possibly resulting in a delay of publication. | 

Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, | 
and will be acknowledged on receipt. 
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what was then Peking. I estimate that 
she was a better mathematician than 
many University Professors then and 
now. Why aren’t there more women 
like her? 

My own impression is that com- 
paratively few women ever have suf- 


ficient contact with good mathemati- 
cians so that perhaps many who 
could do well never find out what 
good mathematics is like. Further, 
the emphasis in the U.S.A. on women 
in mathematics is probably building 
up a wave of opposition. Teach good 


mathematics ag wi 
and encourage oy 


NOMINATIONS FOR THE 
1991 SATTER PRIZE 


In 1990, the American Mathematical Society established the Ruth Lyttle Satter Prize in Mathematics | 
(see the News and Announcements section of this issue of Notices). The Satter Prize is to be 
awarded in odd-numbered years and will recognize an outstanding contribution to mathematics 
research by a woman in the previous five years. The first Satter Prize will be awarded at the 

Joint Mathematics Meetings in San Francisco in January, 1991. 


The Committee to Select the Winner of the Satter Prize for 1991 (Joan Birman, Columbia nl 
Linda Keen, Herbert H. Lehman College of the City University of New York (chair): and 


Uhlenbeck, University of Texas at Austin) is seeking nominations and suggestion® o 
members of the mathematical community. 


D tion of 
Nominations should include the candidate's name, affiliation, field of research, and a descrip 


the work for which the prize would be awarded. This material should be sent to 


Robert M. Fossum, Secretary of the AMS, I 
Department of Mathematics, University of Illinois, 1409 W. Green Street, Urbana. 


L 6180! 


Nominations must be received by September 30, 1990. 
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uer (26 May 1899 — 19 February 1990) 
as an eminent historian of ancient and mediaeval 
mihematics and astronomy. However, readers of Notices 
‘lbe most interested in his role in the creation and 
indopment of Mathematical Reviews (MR). 
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er die Fortschritte der Mathematik 
71; It undertook to publish a single vol- 
l tope l year B I6ws of all the mathematics published 
‘tig, Vth the de 1920s the Jahrbuch was failing 
zy m en am Ormation explosion in mathematics, 
Vp at What Vee to some 2000 articles a year 
i athematical Reviews publishes each 
Mag ag to "awas Neugebauer who persuaded 
les a Other Es d mathematics to its abstracting 
CN fapidly Clences, with the plan of reviewing 
Nip he first as possible, without regard to their 
"Bear in Issue of the Zentralblatt für Mathe- 
31, with Neugebauer as editor. It 
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al Otto Neugebauer 
1899-1990 
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rapidly became an essential reference for every working 
mathematician. Neugebauer opposed the Nazis and was 
forced out of his academic position in Góttingen. In 
1933 he emigrated to Denmark, and in 1934 became 
a Professor of Mathematics there, continuing to edit 
the Zentralblatt until 1938, when Springer-Verlag, under 
pressure from the German government, asked him to 
edit it in accordance with Nazi principles. This led to his 
resignation (along with most of his editorial board), and 
he destroyed his files. 

It had become clear that the mathematical community 
could no longer function without a reliable abstracting 
service, and Mathematical Reviews was established in 
Providence, where Neugebauer had become Professor 
of Mathematics in 1939 (he was to become Professor 
of the History of Mathematics in 1947) at Brown 
University. The original editorial board of MR consisted 
of Neugebauer, Tamarkin and Veblen, but most of the 
actual work was done by Neugebauer himself; soon, 
however, there was an assistant editor; and, from 1945 
onward, a full-time executive editor. The character of MR 
was established by Neugebauer. Originally the languages 
for reviews were English, French, German and Italian, 
the languages of the International Congress. However, 
letters from MR were always written in English (as 
Neugebauer explained on one occasion, because English 
was the language of his secretary). Neugebauer always 
insisted that the length of the review was not intended to 
be directly proportional to the importance of the paper; 
indeed, a bad paper needed to have a review sufficiently 
detailed so that nobody needed to look at the paper 
itself, whereas a really important paper needed only to 
be called to the world's attention. — 

Over the years, Neugebauer received many awards, 
but the one that gave him the most pleasure, he said, was 
the Award for Distinguished Service to Mathematics, 
from the Mathematical Association of America, pre- 
sented to him in 1979, principally for his founding and 
editing of the Zentralblatt and MR. 


R. P. Boas 
Northwestern University 


Renewing U.S. Mathematics 
A Plan for the 1990s 


In 1984 the National Research Council's (NRC) Ad Hoc 
Committee on Resources for the Mathematical Sciences re- 
leased its report *Renewing U.S. Mathematics: Critical Re- 
source for the Future" (see Notices volume 31, pages 141- 
145, 435-466, 570-616 and volume 30, pages 271-279). 
This so-called David Report, named after the chair of the 
Committee, Edward E. David, Jr., recommended a national 
plan to renew and ensure the health of the U.S. mathemati- 
cal sciences enterprise. In 1985 the NRC asked Dr. David to 
chair the Committee on the Mathematical Sciences: Status 
and Future Directions. This Committee has now released its 
report, “Renewing U.S. Mathematics: A Plan for the 1990s" 
(which has already been referred to as David II). It describes 
developments in the five years since the publication of the 
original David Report, and recommends actions to address 
continuing concerns as well as issues which have recently 
come more clearly into focus. 

The Committee received support from the following or- 
ganizations: Air Force Office of Scientific Research, Army 
Research Office, Department of Energy, National Science 
Foundation, National Security Agency, and Office of Naval 
Research (contract number DMS-8821296). The opinions, 
findings, conclusions, and recommendations expressed in the 
Report are those of the authors and do not necessarily rep- 
resent the views of the supporting organizations. 

The Report is being broadly distributed in the federal 
and higher-education sectors. The Report itself may be pur- 
chased from the National Academy Press, 2101 Constitu- 
tion Avenue, N.W., Washington, DC 20418 (202-334-3313). 
The Executive Summary is available free of charge from the 
Board on Mathematical Sciences, National Academy of Sci- 
ences, 2101 Constitution Avenue, N.W., Washington, DC 
20418. The Executive Summary and the table of contents 
of “Renewing U.S. Mathematics: A Plan for the 1990s” are 
reprinted below, with the permission of the National Re- 
search Council. 


| Renewing U.S. Mathematics- The 1984 Report 
i In 1981 a committee of the National Research Council 
was formed to investigate the health of the mathemat- 

ical sciences [1] in the United States. Its 1984 report, 
Renewing U.S. Mathematics: Critical Resource for the 


Future (the “David Report”) [2], found that althou 
the field was thriving intellectually, government sup 
had deteriorated to a dangerously low level, onie 
the number of young people entering the mathemati 
sciences had decreased to a level inadequate to Teplen. 
ish the field. In particular, the number of produie 
mathematical scientists was projected to decline sham 
in the 1990s when the current generation of sen 
researchers retires. This decline was expected to har 
serious consequences for the nation’s scientific and eng 
neering research effort because of the fundamental nt 
of mathematics in the exact sciences. Today a shortage 
mathematicians takes on added urgency as we re 
mathematics education as a national priority. 


The 1984 Report recommended a plan for ir 
the National Plan for Graduate and Postdoctor? |. 


2 à *s essent 
tion in the Mathematical Sciences. That plans 


feature was a call for funding to bring SUP 
mathematical sciences into balance wit 
physical sciences and engineering. The inte gy ra 
committee that wrote the 1984 Report QUO c m 
that the low level of research support m enel Ë 
ematical sciences was so severe that It a gol 
vitality of the entire scientific ente qin 
disparity in the number of people supP cand 
mathematical sciences vis-a-vis © 
neering meant that support for th ; 
technology base was in poor balance, A 
effectiveness. Solving the poni 
for the mathematical science a j 
as much to restore a healthy d ! mathet 
scientific enterprise as to assure ae define 
research capability. Withou i 
balance, the 1984 Report recomme in 
for research and researcher gH a 
sciences that would eliminate at leas 


n re) 
: : in resp eno | 
documented there. Their actions i cals af. | 


Report make it clear that the ma gencies 
munity and the federal fundne existe 
the conclusions that an imba 

be countered. 
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t Report-A Plan for the 1990s 

py the National Science Foundation (NSF) 
e d mmittee for Extramural Mathe- 
, Interag ICEMAP), this report updates the 1984 
E^ cally, the charge directed the committee 
2 i that report, describing the infrastructure 
"m ypda for U.S. mathematical sciences research; 
jl suppo Eds and progress Over the intervening five 
b the recommendations of the 1984 Report; 
the field. scientifically and identify 
unities for research, including cross- 


“icant 
ifc llaboration; and (4) make appropriate 


sgiplinary CO 
—— «ommendation 
loy giical sciences r 


suppor | oming years. : 
Oreover | Of the several components of the mathematical 


ematica | siences community requiring action, its wellspring- 
reper [university research departments-is the primary focus of 
xg, this report [3]. The progress and promise of research- 
shan (deseibed in the 1984 Report relative to theoretical 
f senir development, new applications, and the refining and 
to hae|epening of old applications-have, if anything, in- 
nden | sed since 1984, making mathematics research ever 
ntal ro | wre valuable to other sciences and technology. 
aget However, although some progress has been made 
ecognit 2 1984 in the support for mathematical sciences 
at goals set in the 1984 Report have not 
ve ifim cum (Table A). Practically all of the increase 
Ec "lich a gone into building the infrastructure, 
“prte (2t post o Med badly by 1984. While graduate 
forie ttes have UE computer facilities, and new 
pit these areas a efited from increased resources, some 
ke c are still undersupported by the standards 
reali /. «T sciences (Tabl : y 
r "tort for in Er e B). And in the area of research 
AR been made. A ual investigators, almost no progress 
dial sciences : critical shortage of qualified mathe- 
y Dent by FLORIS still looms, held at bay for 
“tain soluti a large influx of foreign researchers, an 
| eg ile ORC longer term. 
" Re Ort’s reco nt has responded substantially to the 
of in Sus mmendations, particularly in the sup- 
the Cure, the universities generally have 
ve Sciences = cademic foundations of the mathe- 
Shen The ES enterprise are as shaky now 
atical Science est progress has been made in the 
isc; Wing dd community, whose members have 
i Fle. line and i eness of the problems confronting 
a : Dcreased interest in dealing with the 
Xe 


» Dart; 
b i ul i . . 
| ae a Ra in regard to communication with 
x mment agencies and involvement 1n 


À, t - 
Ms Hince s cing essential to the continued vitality 
Wh an technology, addressing the problems 
"search Fénewal of the U.S. mathematical 
nterprise offers the added, benefit of 
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E directly to solving the critical problems of 
pE: ematics education in America. Without the vital 
po. oa of a healthy and self-renewing research 

university mathematical sciences depart- 
ments, all the other aspects of our necessary national 
effort to improve mathematics education will be slowed 
and inhibited. The need for replenishment of university 
research faculties is greater and more uncertain in the 
decade of the 1990s than ever before, and the effects of a 
deterioration will be felt not only in research production, 
but also in the educational preparation of scientists and 
engineers generally, of mathematical scientists and teach- 
== of a scientifically and mathematically literate 
public. 


TABLE A. Federal Support of Mathematical Sciences 
Research-Progress Over Five Years, 1984-1989 


1984 Percent Percent of 1984 
National Change, National Plan 
Plan 1984 1989 1984 to Goal Reached 
Category of Support Goal Level Level 1989 by 1989 
Number of researchers 
supported 
Senior Investigators 2600 1800 1900 +6 73 
Postdoctoral researchers 4007 132 188? +42 47 
Graduate research : 
assistants 1000 411 661 +61 66 
225° 99.64 15 434 59 


Total dollars (millions) 


4The 1984 National Plan calls for awarding 200 two-year postdoctorals annually, 


resulting in a population of 400 at any given time. 

ounts comparable to the 1984 numbers, from fall 1988. (NSF 
nce Resources Studies, personal communications. 

C1984 National Plan goal adjusted for inflation using Higher Education Price 
Index; revised National Plan goal is $250 million. 

din 1989 dollars, using Higher Education Price Index. 


b Most recent c 
Division of Scie 


TABLE B. Selected Indicators of Imbalance 
in Research Support 


Mathematical 
Chemistry Physics Sciences 
Percent of s 
R&D faculty wit 
federal support, 1987 56 75 37 
Number of a 
tdoctorals wit 
P dera support, 1988 2587 1280 188 
Percent of ax ak 
te students WI 
duate S! je s = 


research support. 1987 


ages from National Research Council, Survey of Doc- 
rsonal communication); other entries from National 


cation). 
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Conclusions and Recommendations fewer graduate research assistantshj 

I. Implement the 1984 Report's National Plan postdoctoral research positions thane and fare | 
Conclusion: Progress has been made in carrying out the departments. Students are quick to aa © Other s : 
1984 Report’s National Plan, but support for the math- Corrective action is needed to iss cg ü 73. 
ematical sciences remains seriously out of balance with supply of talented students for the mathe Ru Guy, | E 
that for the other sciences and engineering. The numbers Professors must show students that ism LN ; 
of supported senior investigators, graduate research assis- sciences offer both intellectual excitement E alg m 
tants, and postdoctoral researchers are still seriously out career prospects. Providing intellectual Es Altra, | sh 
of line with the numbers supported in other sciences of responsibility of the mathematical sciences nul {0 
comparable size. To perceive attractive career Prospects, studen be 
Since 1984 there have been significant increases in in their own mathematics departments active Smite | pr 
support for mathematical sciences graduate students and research enterprises that involve graduate std d in 

postdoctoral researchers, but no meaningful increase faculty, and senior researchers, all supported Mis 
in the number of senior researchers supported. The competitive with those in other sciences and enin ii 
numbers of currently supported graduate students and ; : yj e 
postdoctoral — R still n short of the goals Recommendation IT: Improve the carpa inte | 5 


mathematical sciences. Specifically, 
e The funding called for in Recommendation | | ^^ 
should be used to increase the numbers of senior 
junior, and postdoctoral researchers, and graduate p 
research assistants supported. This committee reit- 
erates the 1984 call for annual federal support for 
2600 senior investigators, 200 new postdoctoral re 
searchers, 1000 graduate research assistants, and 40) 
research grants for young investigators [5]. At thet | in 
levels of support the mathematical sciences would: | ay 
renewed by an influx of fresh talent, and the nation | ji, 
could realize fully the scientific potential of som | ie. 


set in the 1984 National Plan, and the number of senior 
researchers supported remains approximately 700 short 
of the goal. 

The National Science Foundation has substantially 
increased support for the mathematical sciences, as has 
the Department of Defense, which has established new 
programs at the Defense Advanced Research Projects 
Agency and the National Security Agency. The Depart- 
ment of Energy has funded a major effort in compu- 
tational mathematics. Other government agencies have 
provided only moral support. The mathematical sciences 


e qM oit challenges posed 700 first-rate senior researchers who now lack " fün 

j eral support. Finally, funding for the mathema d wo 

Recommendation I: Fully implement the 1984 Na- sciences would be brought into balance with d yi 

tional Plan while increasing the level of annual of funding for other science and engineering i dE ae 

federal funding for the mathematical sciences to Until the present clear imbalance 1s CE e 

$250 million from $133 million (in 1989 dollars) dents will continue to find the mathematica 2 gape 

over the next three years. The 1984 National Plan’s less attractive than other fields, and rene" " 

goal of $180 million per year has risen due to mathematicians will fail. in Recon 

A inflation to $225 million, to which is added $25 e Ten percent of the funding called for m mst | R 

a million per year for implementing the second thrust mendation I should support coherent pri miej " 

E of Recommendation II, below. directly encourage young people to €7 ecruitme | o 

main in mathematical sciences careers. MS à 

II. Improve the Mathematical Sciences Career Path of women and minorities into the m other p 

Conclusion: The rate at which young people enter the sciences is a high priority. The B A h pf e 

mathematical sciences remains inadequate to renew the ernment agencies should solicit res pil Y 

T field. for programs that will improve the ae pniti wi d 
; The attrition rate for students in the mathematical proposals may combine research oe ulty with A 

4 sciences is 5096 per year, the highest among all scientific students, postdoctorals, and young ors WhO C "n 

1 fields. The recent report by W.G. Bowen and J.A. creased support for senior researc ited D i es N 

Sosa [4] predicts a severe shortage of mathematical as mentors. Proposals may be D with md / is 

and physical scientists for academic positions during the departments, faculty groups (poss? dividual gs 

1990s. Similar shortages are expected for government and from different departments), 9" Li rop th 

industrial positions. This committee believes that bright criteria may be required to JU 5 Bees ders gu 

young people are discouraged from pursuing careers in e Academic mathematical 3 far ie ay 

the mathematical sciences because they find their career should give increased IecoE d junio! i ac "jm 
prospects are dim. Mathematical sciences departments in act as mentors for students E who jn! | 

universities provide much less opportunity for research, who contribute to education, 7 N 
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M „U tical sciences departments. Universities 

Mati mathe ee these departments adequate resources 

tran, | shou " responsibility of preparing large num- 

Mis M science and engineering students while also 

my ene adequate resources for research training 
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cesti | in the mathematical sciences. 
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wrs t i 
t | Conclusion: Mathematical sciences research has been 


atraordinarily productive over the past five years. 
E Striking progress has been made along a broad front, 
E \from the most abstract branches of core mathematics 
a computer algorithms for the most practical problems. 
ech Appendix B of this report documents some of the main 


Support a Sufficient Number of Individual Investiga- 


in 


rt for 1 
P 3 tes. As remarkable as recent mathematical research 
dag | 5 been, a substantially greater rate of progress is 


m. pssible because the mathematical sciences enterprise 
uld be 5 Tunning well below its attainable productivity. Most 
nation E sciences research is done by some 2600 
some ae investigators—a conservative estimate [6]— 
k fed: "m n out 700 are entirely unsupported by federal 
yatia! m : substantial fraction of these 700 lack even the 
Jevel months of uninterrupted research time provided 


Y typi : ec 
fields. | are m grants. Because these mathematical scientists 
d, Sl (on dice ; Productive, small investments in support can 
p Sie the a payoffs in the form of major advances. 
fU 1 4 cca A matical sciences have so strong an impact 


Wasted, nd technology, this opportunity should not 
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met | nual al sciences senior investigators supported 
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"T | Mis i to Meeting the problems of renewal. 
post National © funding recommendation in the 1984 
sit bee ken m 9n which no meaningful action has 
a | te Tem; he time has come to take full advantage 
toi | Um h arkable scientific opportunities offered by 
3 s Th ematical sciences. 
E t lta Verarchj : 
a jai, Sb fed ng recommendations suggest particu- 
E ES a n en agencies, universities, department 
js Some $5 com ity administrators, and the mathemat- 
po Una full Tepo Munity—that are specified in Chapter 
| tae innin E 
s Pu to Ron these recommendations, and adding 
Tu jus mat Fee the belief held by the committee that 
Y importa, atical sciences research enterprise is 
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Nt to : 
ihe task of upgrading mathematics. ruku 


eee in Our primary and secondary schools and at 
E collegiate level. As Morris Tanenbaum, vice-chairman 
of AT&T and a member of this committee, expressed it: 


Everything you read about our children's education makes 
you weep because so many of them can't add, subtract, 
or understand a simple formula. Everything you read says 
that many of their TEACHERS can't teach them those sim- 
ple, necessary skills. You ask: “Where do the teachers come 
from?” The teachers come from undergraduate schools, 
where they haven’t had any significant education in mathe- 
matics. Then you ask: “Who teaches the teachers? Who will 
really teach them from a first-rate point of view?” Their 
professors must come from good schools that attract and 
educate people who are truly interested in mathematics. 
All the information we’ve seen tells us that the community 
that produces professors in the mathematical sciences is 
threatened, and weak, and should be rebuilt. 


Mathematics plays an essential role at all levels of the 
educational process, particularly in science and engineer- 
ing. We must have excellence at the top to have excellence 
down the line. Research mathematicians train graduate 
students who go on to teach in the nation’s colleges. 
Mathematics researchers receive their training from ac- 
tive researchers in university research departments. So, 
too, do most college teachers, whether they become 
researchers or not. U.S. postsecondary mathematics ed- 
ucation and mathematics research are interdependent, 
and the university department is their nexus. College 
teachers in turn train the next generation of primary and 
secondary school mathematics teachers. This process is 
producing too few teachers who are qualified to teach 
mathematics. Yet it is at the primary and secondary 
school levels that students often decide that they can or 
cannot undertake careers in science or engineering. To- 
day mathematics is too often a barrier that discourages 
students from making ambitious career choices. This is 
particularly true for minority and women students. Ma- 
jor initiatives in mathematics of the kind recommended 
in this report thus play a crucial role in strengthening 
mathematics education at all levels and hence in assuring 
that the United States will be internationally competitive. 
Indeed, the committee believes that the health and vigor of 
the mathematical sciences is a vital index in judging the 
prospects for national attempts to solve the science-based 


problems of U.S. society. 


Notes 

The discipline known as the mathematical sciences encom- 
or pure) and applied mathematics, plus statistics 
s research, and extends to highly mathematical 
areas of other fields such as theoretical computer science. The 
theoretical branches of many other fields—for instance, biol- 
ogy, ecology, engineering, economics—merge seamlessly with 
the mathematical sciences. 
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[2] National Research Council, Renewing U.S. Mathemat- 
ics: Critical Resource for the Future (National Academy Press, 
Washington, D.C., 1984). 

[3] Additional reports on critical issues in the mathematical 
sciences are forthcoming from the Mathematical Sciences in 
the Year 2000 Committee, whose final report late in 1990 will 
detail many crucial recruitment and education reforms needed 
into the twenty-first century. 

[4] Bowen, W. G., and Sosa, J. A., Prospects for Faculty in 
the Arts & Sciences (Princeton University Press, Princeton, N.J., 
1989). 

[5] These goals, developed in the 1984 Report, pp. 57-65, 
were examined by the committee and found to be still valid 
today. 

[6] National Research Council, Renewing U.S. Mathematics, 

1984, pp. 61-64. 


Table of Contents 
Executive Summary ................. 0c cess cece e cece eee 1 
The contents of the full report, from which this sum- 
mary is extracted, are listed below. 
1. Background and Introduction ..................... 11 
The Situation in 1984, 11 
Imbalance in Support for Research, 15 
The 1984 National Plan, 16 
The Current Report, 18 
2. Response to the 1984 National Plan............... 21 
Federal Response, 21 
Response of the Universities, 31 
Response of the Mathematical Sciences 
Community, 32 
3. Research Progress and Prospects .................. 39 
The Mathematical Sciences Yesterday, 40 
The Mathematical Sciences Today, 41 
Computers in the Mathematical Sciences, 42 
Accomplishments and Opportunities, 44 
The Unifying Science, 51 
The Production of New Mathematics, 51 
4. The Problem of Renewal ........................... 55 
Demand for Mathematical Scientists, 55 
Shortfall in Supply, 56 
Reasons for the Shortfall, 57 
Addressing the Shortfall, 61 
5. Recommendations ...................0...00000-05-. 69 
Primary Recommendations, 69 
Directed Recommendations, 72 
Appendixes 
A. Executive Summary of the 1984 Report, 77 
B. Recent Research Accomplishments 
and Related Opportunities, 87 


Digitized by ArydRmewitngnüdiSa MathaematinSangotri S 


Japanese Translation Progr, 
m 


The American Mathematica] Soci 
embarked on a translation project from ie has 
under the direction of a Committee conten 
Professor Katsumi Nomizu, Brown Une 
and Professor Shoshichi Kobayashi. UIN 
of California, Berkeley, with a dozen m 
mathematicians both in the United States " 
Japan as advisors. 


The project will translate Ronsetsu (survey 
articles) that appear in the official organ Sugaty 
of the Mathematical Society of Japan and pub- 
lish them in Sugaku Expositions on a regular 
basis. Two volumes (four issues) have appeared 
already. The project also aims at translatingase- 
lection of outstanding monographs in mathe- 
matics both at the research and graduate levels 
that are published in Japan. 


Continuing the project will require the 
services of a number of translators, to cover the 
various branches of mathematics with the neces 
sary expertise. If you would or might be inter 
ested in engaging in such an endeavor, pes 
write Ms. Mary C. Lane, Director of Publice 
tion, at the AMS headquarters: — 

American Mathematical Society 

PO Box 6248 

Providence, RI 02940 USA M 

Internet: MCL@MATH.AMS.©O 


jou 
The Society pays for this mue a 
may establish various conditions SY" th 
upper bound on the number of pu uma 
or per item that you wish to receive,® nin yos 
of course return any item not lying 
own area of interest. av. 


The mathematical 
indebted to everyone who 
undertaking. 
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‘January 1989, the National Research Council (NRC) re- 
(tased a major authoritative report, “Everybody Counts: A 
(Report to the Nation on the Future of Mathematics Edu- 
lation” (see Notices, March 1989, pages 2271-236). Prepared 
| y the Committee on the Mathematical Sciences in the Year 
{1900 (MS2000), under the direction of the Mathematical 
‘Siences Education Board and the Board on Mathematical 
\Siences, this report charted an agenda for change over the 
{text two decades. 

The Committee received support from the National Sci- 
jit Foundation and the National Security Agency. The opin- 
(ms findings, conclusions, and recommendations expressed 
[ithe Report are those of the authors and do not necessarily 
E the views of the supporting organizations. 

E ow is the Executive Summary of the first of 
cor ae released by Project MS2000 prior to the 
[A Challenge M recommendations in late 1990. Entitled 
|, the repo 'umbers: People in the Mathematical Sci- 
| heibing ihe i: Itself contains a comprehensive set of data 
1 Xitntes and Fae situation in the mathematical 
jad administrators in i as a valuable reference for educators 
ite ummary Sın industry and government. The Execu- 
i Arkansas a pared by Bernard L. Madison (University 
on Ms nd former Project Director for the Commit- 
[ler focuses à I$ not a condensation of the full report but 
| data OMe of the important issues that arise 
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(ien  elephone 2 Constitution Avenue, Washington, DC 
in, Paid) A 1; i RESCUE The price is $9.95 per copy 
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A Challenge of Numbers: 


People in the Mathematical Sciences 
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years the applications of mathematics have become 
more numerous, direct, complex, and essential in many 
jobs, as well as in everyday life. The increasing use 
of mathematics in the workplace has produced the 
need for more workers with a knowledge of college-level 
mathematics. At the same time demographic trends point 
to serious shortfalls of mathematically prepared workers 
and qualified school and collegiate faculty members to 
train them. The growing need for mathematical skills 
and the effects of pressures on college and university 
mathematical sciences* over the past three decades have 
led many educators and policymakers to conclude that the 
current system is not responding effectively. Thus unless 
changes occur, the nation's needs for mathematically skilled 
teachers, scientists, engineers, and hosts of other workers 
for business, industry, and government will not be met. “A 
Challenge of Numbers" chronicles the conflict between 
projected need and projected supply. By the year 2000, 
the U.S. economy is expected to create more than 
21 million new jobs, most of which will require both 
postsecondary education and the use of mathematics 
(Figure 1 - See next page). Adaptability, problem-solving 
ability, and numerical reasoning will be critical skills. 
Eight of the ten fastest growing jobs will be science- 
based occupations by 1995. Educating sufficient numbers 
of workers for these occupations will strain the U.S. 
educational system. PES 
The projected increase in demand for all scientists, 
engineers, and technicians between 1986 and 2000 is 
3696, nearly twice the increase projected for overall 
employment demands. Many of the fastest growing 
fields will require workers with extensive mathematical 
unds. 
Pads the need for technologically trained workers 
is increasing, the prospective supply is shrinking. The 
college-age population is shrinking; by 1995 it will be 


«Most people accept the meaning of mathematical sciences as 
mathematics, applied mathematics, and statistics. That meaning is 
suitable for reading this report, but a broader definition is generally 
used in the taxonomy of scientific disciplines. Although computer 
science has in the past been considered part of the mathematical 


sciences, that is no longer the case. 


about 2296 below its peak in 1981. The problem is more 
acute in that white males now dominate the science and 
engineering work force, but their numbers will decrease 
by 3496 for the college-age group over the same period. 

Blacks and Hispanics, both growing portions of the 
college-bound population, have participated to a lesser 
degree in mathematics-based areas than have their white 
male peers. Meeting the increasing need with fewer 
students and also a greater proportion who have shown 
a lower interest in mathematics poses a major challenge 
to the nation's educational system, particularly to the 
mathematical sciences component. 


8096 
60% 
40% 
20% 
0 
1965 1984 2000 
(new jobs) 
ll High School College (one 
(or less) or more years) 


Figure 1. The educational requirements of the work 
force are increasing. 


The mathematical sciences, like other disciplines, 
experienced an increase in degree production at all levels 
during the 1960s, which was followed by a decrease in the 
1970s. However, in comparison with other disciplines, 
recovery during the 1980s has been slow. Current trends 
do not project the recovery to be sufficient to meet 
expected demands for mathematically skilled workers in 
the future. 

At a time when the precollege educational system 
is in need of revitalization and revolutionary change, 
our colleges and universities are not producing school 
mathematics teachers in sufficient numbers to meet 
current demands. The most striking challenge is the one 
faced by the profession to educate itself and to renew its 
human resources. The current level of Ph.D. production 
in the mathematical sciences is not sufficient to respond 
to the future need to replace the now aging faculty. The 
situation is made more acute by the instability created by 
the large number of Ph.D. degrees received by non-U.S. 
itizens. 
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“A Challenge of Numbers” focuse 
teachers, who they are, what the 
they use what they learn, and th 
work. That system is vast and diverse, The m 
sciences faculty in the 2,500 U.S. colleges 
constitute about 5.5% of the total colle an 
they are responsible for nearly 10% eaei fac hd 
teaching and nearly 3096 of all collegiate t f all co leg 
natural sciences and engineering. Cachin 

3 million students they teach are mathemati 
This report concerns all students who stu dy siat Taj 
not just mathematics majors. The majors, how em 
a double role to play, as products of the ss 
more importantly, as the source of the fade 
researchers necessary to renew and sustain the ai 
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High School to College: A Difficult Transit; 
The variations in background and motivation among te 
ginning college students are greater in mathematics tia 
in any other discipline. Initial placement in college mat 
ematics courses is complex and difficult because may 
institutions have more than a half-dozen entry cousi 
ranging from arithmetic through calculus. The best ent 
ing students are excellent; the weakest have difficulty vi | * 
elementary arithmetic. The transition from high schol 
to college mathematics is one of the most troubleson 
in education. The difficult transition contributes T 
icantly to attrition from the general education E 
and especially to the attrition from the science 

engineering pipeline. 
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Figure 2. Total undergraduate enrollments in mathe- 
mlical sciences departments. 


\idow those required to provide quality education at the 
necollege level. 


Declining Numbers of Degrees Awarded 

lt popularity of mathematics as an undergraduate 
mjor has declined dramatically in the past 20 years. The 
umbers of U.S. students receiving bachelor’s, master's, 
2i doctoral degrees in the mathematical sciences were 
wr in 1986 than they were in 1966. And college 
SEU approximately doubled during that period. 
Me seine is likely due to students choosing other 
dns ae ly oriented areas, particularly computer 
lil f inte part of the decline may be due to the 
ine in De away from science and engineering. The 
‘ational erest has been present at all points of the 

Pipeline from the ninth grade onward but is 
displayed in the fraction of entering college 


S . 
; e Su 2 
? | sixth o cting to major in mathematics, now about 


exp 
f what it was in the mid-1960s (Figure 3). 
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mere aralleling those for other areas of science and en- 
gineering, the numbers of mathematical sciences bach- 
elor's, master’s, and doctoral degrees awarded annually 
increased steeply during the 1960s, decreased during the 
1970s, and recovered somewhat during the 1980s. But 
the recovery in mathematics has been the slowest of 
all. For example, in 1975 the number of mathematics 
doctorates awarded was 6596 of the number of chemistry 
doctorates awarded. By 1985 this figure had dropped to 
37%. Mathematical sciences degree production is now at 
about the levels of the mid-1960s, about 15,000 bache- 
lor's, 3,000 master's, and 800 doctorates each year, levels 
generally considered too low to meet the demands of the 
near future (Figure 4 — See next page). The recovery at 
the baccalaureate level in recent years is apparently due 
to students switching to the study of mathematics after 
entering college. This switching and similar patterns of 
changes in the numbers of degrees awarded at the three 
levels imply that undergraduate and graduate programs 
are tightly interconnected and simultaneously subject to 
the same forces. 

Graduate programs in U.S. universities now depend 
heavily on non-U.S. students. The fraction of non-U.S. 
students in mathematical sciences graduate programs has 
risen from one-fifth in the early 1970s to nearly one-half 
at the close of the 1980s (Figure 5 — See next page). This 
large influx of non-U.S. students into both master's and 
doctoral programs has not been enough to compensate 
for the very small number of U.S. students proceeding 
from one degree level to the next. 


Participation of Minorities and Women 

The number of students obtaining advanced degrees is 
lower for the mathematical sciences than among all the 
other sciences, indicative of the high attrition of U.S. 
students from the mathematical sciences pipeline. From 
entry into the ninth grade through receipt of the doctoral 
degree, a reduction by one-half per year of the number 
of students enrolled gives curiously accurate estimates 
of the numbers of students proceeding toward degrees. 
Thus an enrollment of about 3.6 million ninth graders 
diminishes to only about 400 U.S. doctorates awarded 14 
years later, although this decline is probably not uniform 
from year to year and is definitely not uniform in its 
i various subgroups. 

Ee "t levels, relatively few blacks and Hispanics 
study or practice mathematics. Their attrition from the 
mathematics-based careers pipeline is higher than that 
for all students at all points, and that attrition is severe in 
the transition from high school to college mathematics. 
Longitudinal studies of students in the natural sciences 
and engineering pipeline have shown losses of three of 
four blacks and seven of eight Hispanics between the 


—— "—mNEmm 


Digitized by Arya sace ballengecoC ambe IGangotri 


30,000 1000 
25.000 i 7 
800 i 
20,000 lj 
male 7 , 
i 
15,000 Non-U.S. Citizens | 5 ist 
600 || in 
10,000 od 
gu 
i 5,000 ES if 
| 400 ME p 
i 0 i for T 
| 1950 1956 1962 1968 1974 1980 1986 wer 
zal [osre 
i 
[US Females | 
73 77 82 3 
Figure 5. Ph.D. degrees awarded in mathematics. 
" 
twelfth grade and the second year of college as compa 
to an overall rate of two of three. e 
The share of women in the mathematical m 
also not reflective of their share of m d ms A 
i i that 10 i 
1950 1956 1962 1968 1974 1980 1986 but the pattern is different M undergraduate K! 
| Hispanics. In recent years, at the mathea 
£ the participation of women 1n the study A MT 
E! has improved significantly. For example, s ais! 
; are now receiving bachelor’s degrees 1 MEL 
4 2209 nearly equal numbers. But the pee d "T 
E 1.000 receiving degrees falls off at Be m j 
* i dramatically so at the doctoral level. d Hispani T 
E 800 The numbers of women, blacks, E very 
receive mathematical sciences eer earn nen fe 
600 Nearly four-fifths of the U.S. citizens oricans; a Ü 
$ ates are either white males 0r Aro oi 0 Wr 
A 400 two groups constitute only abou age). Tis and 
population (Figure 6 — See next P jspanics ur i i 
200 that within 20 years, blacks an ic llege 4 m ff^ | ta 
constitute 3096 of the traditiona a en e 
Qm pe indicate that unless posti all jevels- ; | 
1950 1956 1962 1968 1974 1980 1986 students will study mathem? eft 
m Eh 
i ities in Pe, unde | Se 
; Increasing ODportun has bee? E pas wA K 
Figure 4. Number of mathematical sciences degrees Although mathematics long P nemati , in | % 
awarded by U.S. institutions, 1950 to 1986. Top: bache- of science and technology, m ‘ane cep "P 1 


s o . : 1 
lor's degrees. Middle: master's degrees. Bottom: doctoral widely recognized as 4 profess)” y ove 0 


5: plied mathematics and S 
on, Haridwar 


a 
CC-0. In Public Domain. Gurukul Kangri collect 


All three classifications are becoming more 
etm workplace. Official labor data as reported 
eae in V hos that the number of persons employed 


TIS matical scientists has almost tripled in the past 


y mathe d these counts do not include most mathemat- 
peade, ee urther, over the same period, the demand 


quem ment of mathematical scientists in science 
j RUE areas has increased dramatically, so that 
ad engl &ve nonacademic mathematical scientists 


f ; à 
gy four O and engineering (Figure 7). For the 


yk in science 


to 2000, the projected increase in demand 
scientists is 29%, compared to a 19% 
employment demands. 


riod 1986 C 
fot mathematical 
yerall increase 1n 


362 


10% 
attics. n 0% 
ompa E 
jenat 
pulati 3 
ado a | 
ate [es ` 
d wor 17% 


matics D 
f won? 


<= 2% 
PE 


8th 

S 12th 

Grade B.S. M.S. Ph.D. 
Grade? Bachelor's P^ Master's” Doctorate 


b Hispanics E Blacks 
g White males 


(non-Hispanic) 


White females 
(non-Hispanic) 


[] Asians 


| a 
| High Scl 
t $ b Tiathor record indicates possible choice of 
eit Degrees i atics as a college major. 
rig n mathematics, 
Jua LM 
vell ie Nah 
em: t 


Mathematics teachers and for college 


C-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


MEN uo oALLUUuLueo|on"nn nnlli" etce;c»eni hnecoe;oo",u.-AMMLLEAUEEUAL 192 


Digitized by A hallepge QED ai and eGangotri 


mathematics faculty members have been high and are 
expected to increase over the next several years. Overall, 
approximately one-fourth of bachelor’s degree holders, 
one-third of master’s degree holders, and three-fourths 
of doctoral degree holders in the mathematical sciences 
begin work in education. 
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Figure 7. Percent of recent mathematics degree hold- 
ers employed in a science or engineering job, 1976 and 
1986. 


Over the past 40 years, approximately 525,000 per- 
sons have received U.S. bachelor's degrees, 110,000 have 
received master's degrees, and 24,000 have received doc- 
torates in the mathematical sciences, but official counts 
of employed mathematical scientists include only about 
one-fourth of the total of 525,000. Many of these degree 
holders are employed in a variety of areas throughout the 
work force, and detailed information about current or 
future needs for replacements is not available. Outside 
academe, lack of information about what degree holders 
do now and what their potential contributions are dulls 
the appeal of mathematics as a major and as a pro- 
fession. Within academe, mathematical scientists in the 
workplace are more visible, since mathematical science 
departments usually have a strong presence on campus. 


Uncertain Stability and Renewal of the Faculty 
The need for mathematical sciences programs to ac- 
commodate students from more diverse backgrounds 
and to educate more people to higher levels of profi- 
ciency has been met with a mixture of faculties and 
methods of teaching. The number of part-time faculty 
members has soared, tripling from 1970 to 1985 and 
accounting for the majority of persons on the faculty 
in two-year colleges. Part-time faculty members, gradu- 
ate teaching assistants, and temporary full-time faculty 
members constitute approximately one-fourth of the full- 
time equivalents on the nation’s collegiate mathematics 
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faculty and carry a large share of the teaching in many 
departments. Especially during the 1970s, student en- 
rollments increased significantly, while the number of 
full-time faculty members remained flat. Student-faculty 
ratios increased, especially in the research universities, 
where the number of full-time faculty members actually 
decreased by 14% from 1970 to 1985. The nature of 
teaching, the management of departments, and the role 
of traditional scholarship have all changed with these 
changes in types of faculty members and their duties. 
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Figure 8. Estimated number of retirements of full- 
time college and university mathematical sciences fac- 
ulty. 


The employment market for the full-time collegiate 
mathematical sciences faculty members is not very re- 
sponsive to the usual laws of supply and demand. This 
faculty has few members, about 25,000, but their re- 
sponsibilities are critical to the nation’s efforts in science 
and engineering. There is no significant reserve supply of 
fully qualified candidates for faculty positions. Balancing 
supply and demand is difficult because of long response 
times. There have been mild shortages of faculty candi- 
dates since the early 1980s and more severe shortages 
are likely by the year 2000. By then, the current number 
of new doctoral degree holders taking academic positions in 
the United States will not even be sufficient to replace fac- 
ulty lost to retirement, much less to replace those that leave 
academe or to accommodate any increased demand (Figure 
8). All this means continued heavy reliance on non-U.S. 
citizens. Almost all scenarios for reform of mathematics 
education would certainly exacerbate these shortages, 
and the likely increased demand for bachelor's and mas- 
ter's degree holders in business and industry will, at least 
the short run, further increase the demand for faculty 
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e What can colleges and universities do to meet the na- 


tional need for school mathematics teachers? What is 
the appropriate education for secondary school math- 
ematics teachers and for elementary school teachers? 
How can the college and university faculty assist in 
implementing new standards for school mathematics? 
What program of continuing education will enhance 
school mathematics instruction? 

e What actions will spur renewal and revitalization of the 
mathematical sciences faculty? What steps should be 
taken to ensure replacements for the aging collegiate 
faculty? What is appropriate preparation for collegiate 
teaching? What continuing program of scholarship for 
the nonresearch faculty is necessary to maintain the 
intellectual vitality of the profession? How can better 
compensation, incentives, and working conditions 
be achieved and maintained? What is necessary to 
maintain and enhance the research production of the 
faculty? 

e How can better monitoring of the mathematical sci- 
ences be implemented? How can both professional 
organizations and government agencies cooperate in 
the collection and reporting of information? How 
can data be collected, organized, and disaggregated to 
provide a comprehensive view of the mathematical 
sciences community? How can mathematical scien- 
tists be identified in the nonacademic workplace? 

e How can colleges and universities prepare graduates 
who are more valuable and effective in the nonacademic 
workplace? What changes would make mathematics 
graduates more valuable to business and industry? 
How can the full potential of the contributions of 
mathematical scientists be explored? What new ed- 
ucational programs could diversify the employment 
opportunities for mathematical scientists? Are there 
unrecognized opportunities for Ph.D.s in the mathe- 
matical sciences? ; 
These issues center on the mathematical sciences 

enterprise in U.S. colleges and universities, but they 

have implications for all of society. In order to ensure a 

healthy flow of mathematical talent, a flow required to 


feed a technological society, this challenge of numbers 


must be met. 
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A powerful mathematician and a great 
problem solver, R. H. Bing laid the 
foundation for a number of areas of 
topology. Many of his papers have 
continued to serve as a source of major 
theoretical developments and concrete 
applications in recent years. One 
outstanding example was Michael H. 
Freedman’s use of Bing’s Shrinking 
Criterion to solve the four-dimensional 
Poincaré Conjecture. 


This two-volume set brings together 
over one hundred of Bing’s research, 
expository, and miscellaneous papers. 
These works range over a great variety of 
topics in topology, including the topology 
of manifolds, decomposition spaces, 
continua, metrization, general topology, 
and geometric topology. In addition, 
there are a number of papers in the 
areas of convex functions, linearity, and 
conformal varieties. The introductory 
section in the first volume provides 


historical background on Bing's life and 
achievements. 


'This collection will appeal to 
mathematicians in all areas, and 
especially those in topology, as well as 
students, historians, and educators in the 
mathematical sciences, for it provides 

a complete historical summary of the 
mathematical events in the life of the 
man and the mathematician, R. H. Bing. 
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pvid A. Sanchez, professor of mathematics and provost 
a Lehigh University, has been appointed Assistant Director 
pr Mathematical and Physical Sciences (MPS) for the Na- 
ional Science Foundation. In his new position, he will over- 
ye fve research divisions, including the Division of Math- 
matical Sciences (DMS). The following interview was con- 
uted by Notices Staff Writer Allyn Jackson on 5 April 
990. 
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| Interview with David A. Sanchez 


you take inflation into account. Were some of the other 
divisions resentful? 

Sanchez: No, I haven't detected that. That's an in- 
teresting question. One of the things I bring to this job 
is four years as a university administrator. If I think of 
my five divisions as colleges, I face the same kind of 
problems. One of the things you have to have is a budget 
allocation process that isn't painful, that people under- 
stand. And somebody has to make the decision (me) 
and then, with respect to the other assistant directors, 
[NSF Director Erich] Bloch has to make the decision. I 
suggested this about a week ago, to [the MPS divisions], 
and they said that was great, it's a wonderful idea. We all 
prepare requests, and we all lay them out, and everybody 
gets to talk about what they think is important, and 
I listen, and I say, why do you think that’s better?... 
That had never been thought of, and I suggested it, and 
suggested it also as the model for how my directorate 
would work with the other directorates. 

Now, I suggested this in a memo to Bloch, and it met 
with mixed reaction, because they are not used to dealing 
with that kind of a budget process. But when times get 
tough, you can defend your budgetary decisions if you're 
open about it. So if somebody comes up to the biology 
director and says, how come MPS got this percentage? 
You can say, well, we thought about it, we talked about 
it, and I’m satisfied, don’t go criticize them. You might 
criticize the decider, but he’s got to make an eventual 
decision. But don’t go criticizing Sanchez, because he 
got more for mathematics than biology. It’s got to be an 
open process and a fair fight. ; 

Notices: That process would also help collaborative 
efforts, which Bloch himself wants to see more of. 

Sanchez: Thats right. If you get people to stop 
thinking “turf” and start thinking “collaboration,” one of 
the ways you can do it is to make sure everybody knows 

veryone’s doing... 
e [During today’s meeting of the NSF’s Mathe- 
matical Sciences Advisory Committee, Science and Engi- 
neering Education (SEE) Director Bassam] Shakhashiri 
said that people have to avoid making “invidious compar- 
isons” between funding for research and education. Yet 
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Congress has been giving large increases to SEE, above 
what NSF has requested. 

Sanchez: [During a recent hearing with Bloch and 
Senator Carey of Nebraska], Carey was pounding on 
the table, saying “‘What are you going to do about the 
President's mission that says we want to be Number One 
in the year 2000? ... What are you going to do, Mr. Bloch, 
how are we going to get there?" I asked myself a question: 
Suppose we decide, we're going to marshall our resources 
to become Number One in 6th grade science education 
and 12th grade chemistry education in the year 2000. If 
we embark on this program, we might suddenly realize 
that about 1995, we're 20th in the world in mathematics 
research and 50th in the world in physics research. This 
is the dichotomy of mission—that the Foundation has 

to carefully balance and sort of resist the idea that we're 
going to become the science manpower-womanpower 
pool of the whole governement, of the whole country. 
I worry about that... It’s good that the Congress and 
industry, and all these folks are worried about math 
and science education, and these star-studded panels of 
governors and people are issuing these manifestos, and 
all that. I think that's great because it's getting people 
excited about it, and by God, it's time. But I worry that 
we have to also have this other mission and that has to 
be done. And if it isn't we're going to be in real bad 
shape 10 years down the line. 

[Presidential Science Advisor D. Allan] Bromley, 
and the committee of science advisers to Bromley, are 
going to be looking at that question, that somehow, 
as you put these big things on line—Hubble space 
telescope, the Supercollider, and all that—somebody has 
to have the responsibility for putting in the human 
infrastructure needed to make the thing work. What if 
you had a Supercollider and nobody showed up? And 
it shouldn't be NSF, unless we get the funds for it. 
Somebody else should be out there saying, if DOE's 
going to do this, if we're going to build a Supercollider, 
we also ought to throw in $5 million, or whatever it 
takes, to put in postdoctoral and graduate fellowships in 
particle physics.... There has to be a collaborative effort 
[among government agencies] to look at the whole human 

resources question. It can't just be NSF's bailiwick, just 
as I don't think K-12 science education should be NSF’s 
bailiwick. We share responsibility with a lot of folks... 

Notices: You're going to be faced with some difficult 
choices balancing those kinds of things (like large research 
facilities, or the Superconducting Super Collider, that are 
very visible) with something like mathematics, which is 
the quintessential small science. 

Sanchez: And I have probably the most nightmarish 
directorate of all, because it runs from mathematics- 
which could be computing time, pads of paper, chalk, 
blackboard and a little travel cost—to astronomy, which 
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n’t have any problem with that. There is 
nities fe | p viewpoint that, somehow, this is the loser’s game— 
t a Pip | ge loser’s bracket of the NCAA Mathematics Finals! 
dl”. 1| You got in the loser’s bracket, so you go here and apply 
me dz | far these grants, and the winner’s bracket goes on and 
s. Hori| gis the two month's summer support, travel to Europe 
mmis; Wd all that. I don’t think of it that way. If you've 
ay, wt Jota fixed pie, there are only so many ways you can 
ato «| skeit. The question is, is it encouraging people to do 
at's thet} mathematics? 
g for: Tike this idea that I think is being bubbled around 
ngtoii| of eed money grants, where a program officer has a 
{tain amount of discretionary money, and can just 
zophé tad a proposal—especially from a young investigator— 
^ in. t say, “Gee, that sounds really good”, maybe bounce it 
mmis tore reviewer... Fine, fund the proposal. Forget about 
p : beer review and everything else, fund the proposal 
| i 3, “We think it's a nice idea, why don't you pursue 
ril me or two, and then if it looks really good, you 
wif E i the regular granting process". I don’t have 
i gri ‘not as n that. Does that mean that that person 
tert "inti as the person who went through a formal 
RT. Om M Ue at NSF or who tags onto a block grant? 
think Ë l N some of these ideas. 
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mer tin e has to be looked at across all scientific 
gii | tics ig js this concern about capping grants. Math- 
gpl) Mittemari = a threadbare science. I can speak as one 
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AU M Proble alve, doing things, creating things— 
y "i "We ase eve, don’t think anybody would criticize 
Uf grant “tybody realizes there's only a certain 
Money out there. So if you’ve got people 
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oe are trying to come back into mathematics—they’ve 
been out of research 5-6 years because they got involved 
in teaching or administration, and now they're trying 
to come back—these are fine researchers who maybe 
dropped out of doing research, and now they’re coming 
back. What do you do about that? Well, I don’t think 
they’re second-class citizens. Eventually, the quality will 
rise to the top, and they'll be the people applying for the 
regular grants program. Money’s tight. I would certainly, 
at certain times in my career, have appreciated the ability 
to garner a little grant to support some travel or bring a 
colleague to work with me. And I was supported by the 
NSF for a number of years, and not supported in other 
years... 

One of the things that’s hurting us right now is the 
inflationary cycle of faculty salaries versus fixed budget 
for research monies, versus academic year support, which 
mathematicians don’t get, but other disciplines do... If 
you decided to take away academic year support in the 
medical schools, you could demolish whole budgets of 
big universities, because they rely a lot on research grants 
supporting faculty so that they can take that money. 

Notices: NSF does not give much academic year 
support, does it? 

Sanchez: It’s not an agency where there’s a lot of 
academic year support. DMS doesn’t do it at all. There 
are other areas of the sciences and in engineering where 
there is some, but it is not a major portion of the NSF 
budget. On the other hand, it is a portion. And if you 
want to say, “We've got to try to squeeze more dollars 
into the research pool", how do we do it? If you start 
going after academic-year support, there are going to be 
a lot of college presidents who come roaring down to 
Blocb's office and start pounding on the table... 

Notices: Any further comments? : 

Sanchez: I like to think that this job does require a 
modicum of competence and good will. I think one of 
the things that's really nice, that I like, that I've seen, 
is—austerity (or maybe poverty!) produces brotherhood. 
I think all the directorates are beginning to feel a lot 
of pain, a lot of concern about some of these issues. 
And consequently I see much more collegiality among 
the directorates. I get along well with [the other assistant 
directors]. There's a lot of talking among ourselves. I 
think that's healthy, and may not have been the case 
before. There's a lot more of a sense of We've got a 
really serious problem", not, *Hey, that s your problem, 
not mine"... I think that's good. And I like working in 
that kind of atmosphere, because I like to take shots, I 
like to have informal talks, criticize, and not feel like 
Im stepping on people's toes. If you're willing to be 
honest with each other it makes for a better working 
environment, and I’ve seen that. And I hope it continues. 
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The Second Report of the 1989 Annual AMS-MAA Survey, reportíng data on faculty a 
retirement, departmental composition, fall enrollments, majors, graduate students, and an 96 ang 
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Doctoral Degrees Conferred 1988-1989 


The following list supplements the list of the- 
sis titles published in the November 1989 
issue of Notices. Each entry contains the 
name of the recipient and the thesis title. The 
number in parentheses following the name 
of the university is the number of degrees 
granted by the department. 


MINNESOTA 


University of Minnesota, 
Minneapolis (4) 


STATISTICS 


Ibrahim, Joseph, Incomplete data in 
generalized linear models. 

MacEachern, Steven, Sequential Bayes- 
ian bioassay design. 


Samaranayake, Kumarasiri, Bernoulli K- 
armed bandits with dependent arms. 


Weiss, Robert, The comprehension and 
computation of Bayesian diagnostics. 


OHIO 


University of Cincinnati (1) 

MATHEMATICAL SCIENCES 

Konsowa, Mokhtar, Random walks on 
trees. 


OKLAHOMA 
Oklahoma State University (2) 


MATHEMATICS 


Winters, Bobby Neal, Proper planes in 
Whitehead manifolds of finite genus at 
infinity. 

Young, Paul Thomas, Radii of p-adic 


Supplementary List 


convergence of generic solutions of homo- 
geneous linear differential equations. 


PENNSYLVANIA 


Pennsylvania State University (2) 

STATISTICS 

Markatou, Marianthi, Robust bounded 
influence tests in linear models. 


Roeder, Kathryn, Methods of spacings for 
semiparametric inference. 


TEXAS 


University of North Texas (4) 
MATHEMATICS 


Abbott, Catherine Ann, Operators on 
continuous function spaces and weak 
precompactness. 

Gurney, David, Bounded, finitely addi- 
tive, but not absolutely continuous set 
functions. 

McCabe, Terrence William, Minimiza- 
tion of a nonlinear elasticity functional 
using steepest descent. 

Sutinuntopas, Somporn, Applications of 
graph theory and topology to combina- 
torial designs. 


CANADA 


Universite de Montréal (4) 
MATHEMATIQUES ET STATISTIQUE 


Guennoun, Zine El Abdine, Existence de 
Solutions au sens de Caratheodory pour 
des problemes aux limites non linéaires. 

Meloche, Jean, Sur l'estimation de den- 
sités symétriques. 
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Meneghini, Quirino, Estimation dj. 
posantes de la variance et les estat 
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Nguyen Ba, Truong, Comparaison i G 
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University of Calgary (5) 


MATHEMATICS AND STATISTICS 


Brochet, Jean-Michel, Extremal problen | 


in infinite graphs and infinite orders. 
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Some Thoughts on *Everybody Counts" 
Edward G. Effros 
University of California, Los Angeles 
eo letter to Notices, Eleanor Palais eloquently 
ae her doubts regarding the latest “Everybody 
E movement for reforming mathematical educa- 
“Specifically she asked: 


l 


mori 


; Why has 
sym y ^asn't the focus of *Why are the students' scores 


father than 
furiculumo 


more on the students themselves, 
On the schools, the teachers, and the 


af = AH let 

Coll 
"in have regarding the National Re- 
shap; publications “Everybody Counts” 
luci of 2:08 School Mathematics”, and the National 


|% ad py, chers of Mathematics (NCTM) "Curricu- 


v 
E: d OR Standards for School Mathematics". 
tonal tical ce failed to relate the sorry state of 
boy lure in Cation to the general context of educa- 
: the United States. Instead, the authors 
remedy the problem with a livelier 
aja, Calculato culum and with a much greater em- 
M dress Certain’ and computers. In this article I will 
Mache and | oa aspects of the proposed curricular 
"on, the real then go on to consider possible ap- 
Hh or m Problems that were avoided in these 
Ye, any 
‘ody Con a the weakest component of the 


tic 
Son al curri 
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on calculators and computers. Contrary to the claim in 
the “Standards” that 


There is no evidence to suggest that the availability 
of calculators makes students dependent on them 
for simple calculations, 


many of our students have already become calculator 
idiots. At UCLA we are now witnessing the appearance 
of students who are so hooked on their calculators that 
they cannot multiply 9 by 7 in their heads. It is difficult to 
see how such students will be able to do the estimations 
emphasized in the new program if they cannot instantly 
do such simple calculations. If indeed the problem with 
our current elementary school curriculum is that the 


current goal in most elementary school classrooms 
is far in excess of what is needed for tomorrow's 


society, 


then why is it that many of our students are unable to do 
even the simplest paper and pencil calculations? Banks 
advertising positions in the UCLA 2aily Bruin now feel 
it necessary to indicate that candidates “should know 
fractions”. 

The “Everybody Counts” de-emphasis of manual 
calculation in high school mathematics is even more 
problematical. In these reports it is suggested that owing 
to the development of calculators that can do algebraic 
calculations, algebraic facility is no longer as important 
as it once was. But this misses the point that we are 
not concerned with whether or not our students can find 
subtle factorizations of fifth degree polynomials. Many 
of our calculus students cannot factor quadratics! When 
you teach calculus, the students must have the simple 
algebraic manipulations in their heads and not in their 

ors. 
p would question that calculators and computers 
can be used to great effect at all levels of education. But 
they will have little or no effect on the basic innumeracy 
that we are currently witnessing. Our students are simply 
not fluent in the mathematical language. As in any other 
language, ill and practice remain the most important 
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tools at our disposal for learning the first principles of 
mathematics. 


Of course advocates of “Everybody Counts" will re- 


ply that safeguards against overdependence on calculators 


and computers are included in these proposals. Nonethe- 
less, the statement in *Reshaping School Mathematics" 
that 


[one of] the two fundamentally important issues 
discussed in ‘Everybody Counts’ and in the NCTM 
Standards ... [is the] ... changing role of calculators 
and computers in the practice of mathematics 


will almost surely mislead many educators and politicians 
into regarding calculators and computers as a panacea. 
To illustrate what is already happening, consider the 
following story. Boston University recently took over 
the Chelsea school system in an attempt to reverse the 
educational decline of that district. In a letter to the 
editor of Science, Chairman of the Management Team 
of that project, Peter R. Greer, recently reported that 


the University is in the process of installing $600,000 
worth of computer hardware and software in Chelsea’s 
classrooms at minimal future cost to the Chelsea tax- 
payers. 


This would be laughable if it were not so tragic. The 
director of the UCLA mathematics department computer 
lab, used by a relatively benign population, tells me that 
maintaining equipment generally costs 10% of the initial 
investment, and that one would have to have a full time 
person to advise the faculty on software, etc. In impacted 
school systems the administrators are not even able to 
keep the plumbing going. What are the chances that 
installations like this will still be running after a year? A 
teacher with only a quarter of Jaime Escalante’s ability 
and dedication would have been worth far more than all 
the gimmicks. 

It is well known that American students are failing 
in all of their academic pursuits, and in particular, innu- 
meracy is highly correlated with illiteracy. But the most 
disturbing development is that many of our students 

seem unable to concentrate, regardless of the subject. 
This was considered in an editorial written by Leonard 
Gillman, then President of the MAA, in 1987. After dis- 
cussing the primary pursuit of students today (watching 
TY), he wrote 


Mathematics requires intense concentration; tele- 
vision encourages nonconcentration. I sometimes 
wonder how many of my students are capable of 
concentrating On one idea, uninterrupted, for ten 
full minutes. 


The same alarm is also sounded in Eleanor Palais’ 
letter: 


Students are not motivated and want 
to get good grades without liftin 
has simply to walk into a publi 
and observe students with bored look 
chairs with arms folded. Often ho S, Slouch i 
been done and the class must be pe has ny 
notes, or even to open their books or id 10 tak 
... I believe our young people today are q ela 
in their school work because thay have bent 
up as passive listeners in a TV generato i 
I am teaching, my students are often D. Whey 
and watching what is happening as if | 
performer. The students do not receive w 
said! 


€ schoo] math 


were a Ty 
hat is being 


The simple facts are that many of our students arem 
studying, and that we have allowed the entire educated 
apparatus to decay. No form of mathematical Curriculum 
fiddling or new techniques of presentation will haven 
appreciable effect on these fundamental problems, Te 
societal causes for this situation are well-known, ad 
some of them were briefly summarized in “Educatių 
Americans for the 21st Century”: 


... a fundamental improvement in K-12 mathemat 
ics can be hoped for only within the framework of 
a general impovement of the total school envor 
ment. ... difficulties facing the teaching community 

. [include] ... low teacher salaries, low prestig, 
lack of support by society, lack of discipline in tt 


classroom, irregular attendance, etc. a 

The basic flaw in the NRC and NCTM reponse 
they have failed to address these basic b * 
the disclaimer stated in “Educating American 
21st Century” that these problems " 
d fall outside bot 


are societal in nature an ) 
ce of this grouP 


mandate and the competen 


was appropriate for the NCTM, 
the case for the National Research Co! i 
With such impossible constraints, 1n sort 0 wi 
members might have tried for SON ing ™ 
action. Instead they have sought ways un i 
ematics more attractive to studens e is fe Wi 
“technological fixes”. This defeatis! e jy in 

in a letter by Ron Douglas publishe pe wote 
Notices. Replying to Eleanor Palais, ji 


nt 10.7 qi 
... although we are somewhat i o T 
kids are different. While the S t n 
the real problem is getting Sti ; to stat 
have some validity, it is analogo" esn 
problem with night is that the d : 
Ironically, this pessimis™ Baa A 
exists with an unbounded Opt Á 
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e. I cannot resist recalling one of the 
gazt ericans for the 21st Century”: 


| iM educating Am 
hs 


p ction for improving mathematics, science 

"moni TA for all American elementary and 

P aM tudents SO that their achievement is the 
a 


is certainly much of value in the “Everybody 
» movement. If one 1s able to deemphasize the 
(on ter aspects of the reports, there are many 
for reinvigorating the curriculum. 


one of the unimagi 
wn used 10 


eliminated. Non : 
we much effect in the current educational environment. 


Tie disappointment that will inevitably ensue will even 
inher erode the credibility of mathematical educators. 
Tut is why it was so unfortunate that the members of 
\teNRC committees did not address the need for much 
nore drastic reforms. 

Educational failure is not the only problem that our 
Democratic society faces, and in some of our other 
iifculties we have developed more promising strategies. 


iinthe case of drugs, crime, disease, and environmental 
struction, we must have grass roots movements for 
sil change if we are to have even a chance of success. 
ely we need organizations and lobbies that will 
" pese in the attitudes of parents and children 
beum Ele ad campaigns would have an effect. 
Ot read re messages on TV stating that a you 
elas ook, how can you expect your child to 

*5 or “Keeping this TV set on can damage 


So 
Alan L 
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i has had a long history of mathematical 
tka Os and 1930s saw major strides with 

Wri ane Volterra in ecology and Fisher, 

ed e t in genetics. In recent years, much more 
ag ar On Giese techniques have been brought 

| Weare in ex Ns in population biology. Simultaneously, 

| alth o Perimental and field work have produced a 
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P € fielg data. While this growth has tended to fragment 
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©, dynamics of nonlinear differential and 
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the educational potential of your children”. We must 
also revise our educational philosophy by making it clear 
to everybody that the best way to “feel good about 
oneself” is to be good. We must make it our goal to stir 
our somnolent fellow citizens into stemming the further 
decay of our culture. 


In conclusion, although “Everybody Counts” and 
the “Standards” have many useful recommendations, 
they are flawed by an overemphasis on calculators and 
computers, and they provide little hope for reversing the 
continuing decline. 
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Editorial notes 

Much of this month's column is taken up with issues raised in 
previous columns. The two main articles have to do with the 
current and future feasibility of electronic mathematical jour- 
nals, and with pedagogical issues raised by computers. In addi- 
tion, there are a couple of letters generated in response to previ- 
ous columns. Finally, there is a review of *Linear Programming 
by Fractions." 

The *Computers and Mathematics" column will take a va- 
cation in the next issue of Notices. This will allow the editor a 
rest and will also allow us to get the average number of pages 
per issue more in line with what we are allowed. The column 
will return in September. 

Computers in research 

This column is still very eager to get articles reporting on the 
use of computers in mathematical research, as well as articles on 
the mathematics of computation. Authors will discover a higher 
readership than for most articles written for a mathematical 
audience. Submissions should be of about 3-5 pages in length, 
and informal in nature. Send them to: 

Jon Barwise 

CSLI 

Ventura Hall 

Stanford, CA 94305 

email: barwise(gcsli.stanford.edu 

After July 1, send it to me at my new affiliation: 

Jon Barwise 

Department of Mathematics 

Indiana University 

Bloomington, IN 47405 

email: barwise(giuvax.cs.indiana.edu 
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The final word on program verification 

The following letter comes from James Fetzer, University of 
Minnesota, Duluth, in response to the letter from R. Dudley on 
program verification. I think that with this response, we have 
devoted enough space to this issue in this column. 


The letter from Richard Dudley [3] raises a number of is- 


sues in relation to a recent column by Jon Barwise [1] and 511-512. 
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in relation to my much earlier article, "Program Veri 

tion: The Very Idea" [4]. Dudley especially claims iis 
C.A.R. Hoare has been misquoted by us both, (b) CR 
have “quoted selectively” from Hoare, and (c) that I have 
thereby misrepresented his position. (a) Dudley is correct 


in observing that the words “in any given environmen’ | 


were omitted from the quotation from Hoare that appeas 
on p. 1052 of [4]. They were originally displaced by *..", 
which inadvertantly disappeared between the penultimate 
and the accepted version of my paper. This is something 
I overlooked at the proof stage and for which I assume 
responsibility. 

This omission would be important, of course, if it mat 
any difference at all to my position. But since a “pel 
environment” could be an abstract one concerning 3n ab 
stract machine or a physical one concerning à physical T 
chine, every argument that I have advanced remains E 
whether or not the missing four words are restored. a 
is right, but it does not matter. (b) Dudley 15 M sd 
when he alleges that I have “quoted selectivo i 
the nature of “quotation” that quotations are T oe 
deliberately selected those passages from s 
relevant to the issues which I wanted to à 

I selectively quote Hoare on p. 1048, uoc 
1058, and on p. 1059 of [4]. But surely "^: vg ait 
improper here. (c) More to the point, i1 rg» 
passages from Hoare that I discuss on n pudle : 
that Barwise mentions on p. 848 of P in [1] €^ 
*neither Fetzer (in [4] or [7]) nor pani 

that Hoare [8] went on as follows: " 
HOWEVER ... [emphasis in original E 
These are general philosophical a Nothing rg 
all the actual evidence is against t em. pro 
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at wee | Pul Zom ang es my comments on this review. It is from 
jn fit | 8t Olaf Coll le Ostebee of the Department of Mathemat- 
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i ows. A later reaction by Ed Dubinsky and as- 
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af 3 When “a D of teaching students to do mathe- 
ha, stro es aw. et acrsion of The Answers lies only 
e | Ss pc Seconds Prof Seas In an editorial comment, Jon 
Jr tor oye 1c mathemati essor Miles’ concern, worrying that 
i cs packages may make it even harder 
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E hoy Sto understand the meaning of mathemat- 
y^ mig Miles and Barw; Ed Dubinsky* 
j| litery C ma E arwise have things backwards. 
w Ji hiat sematics packages put a in of Answers— : - : : 
yj | qs Certain ents’ fingertips. This may be a problem, I enthusiastically support the continued discussion of 
go | of the e ee Opportunity: the opportunity to fo- pedagogical issues in Jon Barwise's Computers and Math- 
; o CN Problems lons as well as on The Answers. Many ematics column. In his review of Derive (Notices, March 
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| 1990), Phil Miles is concerned that teaching in the ^ Leinbach, and a volume on Co 


3 $ : . mpute 
presence of computer algebra systems “will be hard in- by MAA's Subcommittee on Symboli ec Bebra Siig. Ua 
| deed", and Barwise calls editorially for *other kinds of Omputi, à | f 
l software." — ; : Other Kinds of M 
| I would like to respond to the issue Miles has raised Mathematics E ducite it. 
and point out some alternative approaches to software 


n Software 


Barwise says, in commenting on Miley artic 
ce, D 


development for mathematics education. At the end, I 


will give some details about a particular development ^... mathematics courseware has to be d ja 
with which I have been professionally involved. with this pedagogical problem squarely in B Mb | os 
It should be, it is, and with luck it will 1 

be. For example, Schoenfeld is developin COntinue y " 

: Computer Algebra Systems environment that uses a variation of G S 4 
Miles says, in part, students learn about slopes [7]. Kaput a OE Wo 
“Teaching is hard. One must engage oneself with of groups are developing and using software he qn 
one's students and work to engage them with the to help students to mentally coordinate three im The 
materials. ... Doing all this when a perfect version representations of a function — expression, graph, r inp 
of The Answers lies only a few keystrokes away will table of values. There are several projects which 5 qn 

be hard indeed.” developing software for use in learning analysis anf it 


differential equations. Finally, I would like to sayafa 
words about the work of a group of people (includių ni 
myself) who are developing mathematical coursewar 
in which students write programs and, as a rell 
construct in their minds important mathematical objet Th 
and processes. We use the programming language ISET 
which is reviewed by Don Muench in the same s?! | y 
which appear Miles' article and Barwise's comment! } 


would like to suggest in the rest of this article thai EI. 
tribution 


Miles doesn’t tell us much about actual use of Derive 
in teaching situations. I think what one often finds is that 
with symbolic manipulators, not only are the answers a 
lot less than perfect, but dealing with the imperfections 
can be an effective way for your students to learn from 
computers. For example, pick a fourth degree polynomial 
and use a computer (or hand calculator) to graph it. How 
many zeros do you see? Usually not four. Is that because 
two or more are complex, or multiple, or is it because 


some zeros are hidden by the scaling? Demana and wars Secus aene BEIDE. this RD T E 
Waits [3] build an entire pedagogical approach they Merde velopment Barwise 1s C2 aaa | 
call the complete graph of an expression ar i 
PE aene pere NEM Learning Mathematical Concepts 

For effective use of computer algebra systems, I could through Programming h into i | 
mention other examples such as Kathy Heid's work [5] The work with ISETL is based on roscar pemi m 
which suggests that with MuMath (the predecessor of constructivist approach to explaining how ^. nY ie 


Derive), teaching manipulative skills can be done ina is learned. An introduction to this aoi (8). 0 

very short time, and the way can be opened to work with found in an article by Annie and John to matt D 
i the students’ conceptual understanding. I could describe of its main points is that the developmen suction! | s 
Ex how Dave Smith uses MathCad to help students learn ical understanding comes from menta! ee e in 
ET about fitting curves to data and making predictions [9]. mathematical objects and processes: Om gs ; 
Alternatively we might consider Paul Zorn’s suggestion and development is to delineate speci of whi" | i 
that using a symbolic computer system to solve certain and to design computer activities, 
problems can facilitate the student's understanding, at induce students to make those © 


least of what the problem is [2]. dare im a orent leid fn the context dd solve ` 
We need to read more about such things. In addition to understand mathematical situations S riate dE Ea 

to important things about computers in mathematics lems, and if it is connected with eee that M i 

education that appear in this column, we need to read discussions, then experience is show? y oder gos 


NE $ $ s s : u ents enel 1 
descriptions of what is being tried in the classroom — to a significant improvement Jn stue i ppro ge 


the successes and the failures. We need to read about of mathematics. We are seeing Er who nave 
research on how people can (or can not) learn with all kinds of students, including t y 
computers and encourage more (perhaps by establishing difficulty understanding mathe 
an appropriate journal?). And we need to be aware of Because the syntax of IS. 


: - or 
publications that are forthcoming. For example, I advise mathematical language (see [6] f 


i me 
people to watch for a book on the calculus projects by do not have much difficulty M tanding m 
MAA’s CRAFTY, a book on computer labs edited by Carl — of their struggle is with unde 
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S po ih this struggle that their understanding 
iy | fr tis 
M : implemented this approach using ISETL in 
(gehe. is write procedures to represent functions 
E SS sitions: This turns out to help with the 
ji thei ey also perform a number of computer 
i gia ead to the fundamental theorem of calculus 
e MU for details) ith ISETL and this pedagogi 
: venave also worked wit and this pedagogical 
tinue y, Y h in discrete mathematics [1]. For example, one 
Omput e ie which the students write will implement a 
S to hey n valued function of the positive integers which 
nme | es from a statement to be proved by induction. 
designa Sri then write a procedure for the corresponding 
kinds d Bison valued function. After this, they have little 
us wwuion between proving P(7) and proving P(n) — 


‘ Pint 1). 
p m \ ely we are developing an application to a course 
e in abstract algebra. Students construct computer pro- 
mo UE that look like standard mathematical definitions 
Tu and test sets with binary operations for being groups, sub- 
1 objet xls for being subgroups and subgroups for being normal. 
e ISETL They actually construct the set of cosets of a subgroup 
Fem and can try to define a multiplication on it. They dis- 
ment. | ms it sometimes works and sometimes fails. After 
that t DR Lagrange's Theorem, quotient groups and 
ndamental Theorem of Homomorphisms become 


tion? | 
i | i 1 T . . 
a accessible to a wide variety of students, including 
“vice high school teachers. 
lo summar Conclusions 
into venture rize, I think it is fair to say that a great 
he 's In progress and I think mathematics publi- 
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"Te «.8sstoom, porting more on what is happening in 


“eloped, st A variety of computer systems are being 
‘king > Students are using tools to solve problems, 


sh | was 
ist i Di at as 
ng | a an ; 
Dp s velopp Sue this line of pedagogical research 
i iali a t the use of computers will lead to 
It of à ovement in mathematical understanding 
of our students. 
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Let’s suppose it’s 1995 and not 1990. You are starting up 
a new journal, perhaps with a title something like Math- 
ematics & Computers. (It concentrates on topics much 
like those in this column.) After talking with colleagues 
and doing a bit of research, you've decided to make 
it an electronic journal. Publication and distribution of 
the journal is easy and quick. You just post issues to 
some of the international computer networks and your 
subscribers pick it off these networks later the same 
day. Some subscribers print out parts of the issues they 
receive but most read it on-line. In fact, you’ve decided 
to run the whole thing using the networks. Submissions 
are made to you electronically and sent out to reviewers 
that way as well. Turn-around time for these reviews is 
fast, really no longer than the time you give the reviewers 
to look over the submitted materials. And since there 
is no real limit on the size of an issue of the journal, 
accepted materials are published without delay. 3 

There are more benefits yet. Materials published 
in the journal are not restricted to those that can be 


er is a research scientist at the Center for Design 


i khold 
se g at Carnegie Mellon University and the 


f Educational Computin 
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reproduced on a printed page. Sometimes people include 
animated graphs or a working program. Subscription 
costs for the journal are lower and so circulation is 
better. Storage problems for libraries are reduced: disks 
and tapes take up far less room than bound or loose paper 
volumes. Shelving and reshelving costs in libraries are 
reduced, too. Journal indexes are updated automatically 
by machines which read issues of your journal, so people 
making literature searches on topics covered by your 
journal are more likely to find out about it and its useful 
contents.! 

In 1995, producing Mathematics & Computers as an 
electronic journal rather than a paper one is a winner. 
But, of course, it's not 1995; it's 1990. Is producing your 
new journal electronically rather than publishing it on 
paper still a good idea?? 

Some of your colleagues will unreservedly say “yes”. 
They'll point out all the benefits and wonders depicted 
above and say “Why be a part of all the difficulties 

and costs associated with the current system of journal 
production? Certainly producing the journal electroni- 
cally is better". But consider how they reason. There 
are unquestionable benefits for all from people driving 
on the highway at 55 mph rather than 65 mph. There 
just are fewer deaths and accidents. But what should you 
do if most others on a filled highway are driving at 65 

rather than 55? Your colleagues, if they are consistent, 
should respond “Certainly driving at the good 55 mph 
is better!”. Unfortunately, the best thing, the safest for 
both you and others, is to drive at 65 rather than 55 
when others are doing so. You are likely to cause fewer 
accidents that way; driving at 55, you are an obstacle to 
the safe flow of traffic. Which of the two speeds is best 
depends, in part, on what else is going on. 

How does this point apply to the production of your 
new journal? 


'This description is based on Sharon S. Rogers and Charlene S. 
Hunt, “How scholarly communication should work in the 21st century”, 
The Chronicle of Higher Education (18 Oct. 1989), A56, and Lauren 
H. Seiler, “The future of the scholarly journal", Academic Computing 
(Sep. 1989), 14-16, 66-69. 

Some journals are published and distributed partly or completely 
electronically, even in 1990. So some editors have concluded in fa- 
vor of this method. In some instances the journals are distributed 
on various networks (BITNET, or the InterNet, for example), in 
some instances by disk, in others by a combination of electronic 
and paper means. Examples include the Newsletter on Serials Pric- 
ing Issues (tuttle@unc.bitnet), Philosophy and Theology (6035tal- 

lona@mucsd.bitnet), Ejournal (about the role of electronic media, 
emj69@albnyvms.bitnet or ag6742@albnyvms.bitnet), and PSYCOLO- 
QUY (a psychology newsletter, harnad@princeton.edu). Tetrahedron 
Computer Methodology (Pergamenon Press) is a print and paper jour- 
nal but each issue comes with supplements on disk. The editors of 
Electronic Publishing considered electronic distribution for that journal 
but decided against it. For their reasons see B. F. Brailsford and R. 
J. Beach, “Electronic Publishing - a journal and its production“, The 
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In 1995 you post issues of ane | 
networks and subscribers, both indivi d Joumal g 
: ual VO i P 
take it from there. Can you do this in | San Wrest | i 
many of your subscribers or potential 990) ap d 
access to the networks? Perhaps in 199 tl hyr di 
will. But in 1990 many of them may no, 5 allo ls ; 
of your potential individual subscribers . Perh My 
mathematics at small and not very rich B teacher y | zs 
of these do not have network connections Ss May | 9! 
will the libraries want? Few libraries are set u And vi | 
journals reaching them through computer i 10 hang, | tf 
perhaps the journal can be distributed on d SM 3 
many of the advantages of publication and diy E. if 
using electronic networks and most of your nlsi d 
will have access to some machine. (Would they ul gin 
to Mathematics & Computers if they didn't) In add | pi 
it helps with one problem apparently solved by 1995: hop | fj 
to ensure a subscription income. It is hard (in 1990jg | tc 
collect from people who just pull issues of the joumg W 
an international network. Disks can be sent only to thog /! 
people who have subscribed. But do you only produ p 
disks that can be read by MS-DOS and Macintot pl 
machines? What about those people with Apple Ik} 5? 
on the one hand, and Sun workstations on the other! 
What about those who are still using terminals attache! 
to mainframes? And are those library subscriber di 3 
even to manage disks? Some will want printed € 
of your journal. So, for various reasons, l al 
your computer-owning individual subscribers. T F 
will have to do print runs of your journal oe 
can distribute some copies on disk. m 
By 1995, it seems, standards have be uc bi 
that allow easy exchange over computer n ane 
not merely ordinary text but text S one e | 
(“non-ASCII”) symbols and graphics. TI s i ove A 
why it's possible for you to send your JO p | 
the network and have your Su 


bscribers be ? 


3 LENT : ing di 
it on their different machines Lor Sm po 
at the other end. Can you manag TS 


$ à 
3In 1989 membership in BITNET cost ntti x gi | By 
in the US, depending on the budget © m inter [EN 


im d phone : 
the cost of any additional neede e A Ure EN 


technical support, and personnel. See Dar mail and Pt 
Muffo, and John A. Dunn, Jr., aa Jannini uu N 
tools for institutional research and unive cum nfo " 
from ccnews@educom.bitnet). — ries publish d k 
4And perhaps with another which wo jf F i 


e ME 
: ted. ey TN 
of copyrights. Disks may be copyprotecte perhaps cg itf i lt 


5Why would they want print aee : ora MES 
fuddy-duddies or they may have found ae t mal 
the journal with comprehension, they Dn er of uU ; ie BIN 
read and annotate the printed copy ension casks 2 stg 
people perform various E d uu |^ 


than from a computer screen, 
play sort found on a workstation- 
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ics can be exchanged over a network 
ach end by some machines, this is 
common ability. It is not even 
hat à word-processing document containing 
t M iS produced with one Macintosh will 
Macho when read by another. At the very 
ified fonts have to be available on 
tabbing has to be set up properly, and 


of cours 


pM d at € 
Ji ay from a 


f: 


yl 


jj | 9° mens s. Some journals can get by pretty well with 


text. But what if Mathematics & Computers 
hics and all the sorts of odd symbols 
‘ans are fond of using? You could provide 
gathematicla i f le with diff 
je journal in different formats or people with different 
vtvare and different machines to read it on. But this is 
sing to be a lot of work, much of it not taken care of 
ja machine, copying and formatting and reformatting 
dquments, with little guarantee that it will often enough 
wedan acceptable result. (And all of this, of course, will 
uteactly thrill your potential advertisers.) 

By 1995, apparently, there is no longer any doubt that 
püishing in an electronic journal can be as effective 
spublishing in a paper journal. Potential contributors, 
wrred about tenure and promotion decisions or, more 
ilnistically, worried about getting the truth out to as 
wy people as possible, have no doubts about the 
ER Those who are sensibly concerned about their 
Einer take to heart a survey made as long ago 
Mi ci showed that deans and senior faculty 

Ed patior ina refereed electronic journal 
wies Me ue as the equivalent for tenure and 
i 1995 i¢ lisions to publication in a printed journal. 
Y Will not e urna wants for good contributions, 
^ ecause it is electronically produced. 


0 


out oi 


: in 1990, nobody seems to believe this 
- Even some of those who are enthusiastic 


Utelectronin ; S 
Ml not ‘onic journals think that electronic publication 


Cou : Moats 
pito nt for as much as print publication when 


Mes 
k ong ppa Ure and promotion. The belief may 
ironic jo result of confusion; publication in an 
AI is ads may not count for as much if such a 
lereeq a without an established reputation or 
T it ene er than because it is electronic. But 
about pere; ng or not, there is reason for you to 
ist Ng good contributions. And others, the 


s | t ico : 
Th K the Tea nes concerned about spreading the word, 


er 
-T us of an electronic journal in 1990 will 
fini Seat OT gr too may be a mistake, readership may 

r Cater for some electronic journals as 


ten 
EV (Sep È Seil 
er z ^ 
Oey, 19 and Joseph Raben, “The electronic journal", 
81), 76-83. 
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oao oy ai ore aaa c 
publicad tra itional print and paper means of 

lon and distribution. But where do the savings 
come from? The cost of preparing camera copy and the 
cost of printing and distributing the issues obviously 
represents much of the expense of producing a journal. 
Richard Palais had experience analyzing the costs of 
Journal production as a former trustee of the AMS. He 
estimates that the cost of preparing copy ready to be 
printed from would be next to nothing were authors to 
submit papers electronically, marked up in a way that 
could be turned by machine into stylistically acceptable 
camera ready form. This avoids the expenses of retyping 
in text, perhaps producing new versions of graphics, and 
laying out articles in the journal style.” Even in 1990, 
although you cannot perhaps insist that authors submit 
papers in such a way, you can benefit from each such 
submission. And certainly it is cheaper to send out copy 
over the networks than it is to print, bind, and mail the 
same materials. Perhaps it is also cheaper to reproduce 
and distribute disks than printed paper, if distribution 
using the networks won't work. But some of the savings 
from electronic publication are only apparent. In 1995, it 
seems, as in 1990 for many existing electronic journals, 
publishers and editors are one and the same, faculty 
willing to devote their time and other resources to do 
not only the editing, but also many other aspects of 
the production and distribution of a journal. One rea- 
son why these journals look cheaper than counterparts 
produced and distributed by a regular publisher is that 
this time and these other resources (capital expenditures 
for equipment, for example) are not included in the 
calculations. So proponents of electronic publishing are 
sometimes comparing apples and oranges. Sometimes, 
they are comparing the costs of faculty produced elec- 
tronic journals with print journals produced by regular 
publishers, rather than just the costs of electronic with 
print modes of production. Once the right comparisons 
are made, the question is: Do the undoubted real savings 
from electronic publication and distribution outweigh 
the difficulties listed in the paragraphs above of the 
medium in its current state? And then there is the fur- 
ther question of where the savings £o. Enthusiasts for 
electronic publication and distribution assume that they 
will substantially end up in the subscriber's pocketbook. 


ee 
7Personal communication. — : 
$Many journals are now being prepared electronically with some 


i anuscripts are submitted either by electronic mail or 
d d born ics are sent to printers either as marked-up 
on dist wis (for example, using TEX or Scribe) or camera-ready copy 

roduced on local laser printers. The editor of Dialogue, a Canadian : 
proc of philosophy, recently said he thought that this mode of 
eU. “could reduce the cost of the journal by as much as 4096 a 
< ar”. Steven Davis, “News from Dialogue,” The Bulletin of the CPA 


(Nov. 1989), 17-18. 
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In the case of faculty produced electronic journals per- — variables and the number of co 
haps they will. But in the case of those commercially number of variables is 54, whi 
produced, there is no more guarantee that the savings constraints. Thus any problem that one wal 
will mostly end up reducing subscription prices than want to do in a classroom setting "A. Y 
the substantial savings from the automated assembly of next stage is to describe the constraints qi td | 


NStraints : j 
le there can Matin | 


personal computers will mostly end up reducing their The user determines the nature of the inequaj Vat, 
purchase prices. constraint, and may assign a name to t PR fre 7 
There is also an option to name the obi MS f 
and the structural variables. Once this p func, af 
es ~~~ gives the values for the coefficients, Vin LIST 

e e. i i Cnt ë 
Reviews of Mathematical Software 2s integers or fractions. *& | fi 
When the input is complete, the Program int it 
the necessary artificial variables and displays we o 
in the standard format. At this Stage it is Me ie 
edit coefficients as well as the various names, "e. ri 
Linear Programming columns may be added, but not deleted, and the can ; 

3 : may be saved. Once the entries are correct i. 
Reviewed by Raymond F. Smith* begins. s f gr 

Those of us interested in using computers in the college The most interesting way to use the program isy \ 


classroom often find ourselves restricted to three options: mimic doing the simplex method by hand. You 
There is a considerable amount of drill-and-practice pick a potential pivot element by clicking on it Tt 
software which is probably more appropriate in the high element is shown as the intersection of a shaded rowa 
school environment. One may make use of sophisticated column. The ratio of this element with the nue 
programs like Maple or Mathematica which require a side is shown at the bottom of the screen. Thus & 
considerable amount of work to learn and use. Or user can check all potential pivots, and decide whit! 
one can adapt existing software to a mathematical use. Once the pivot is selected, pivoting 1s me 
use (e.g. using a spreadsheet to demonstrate Euclid’s by simply hitting Return. The new tape ae 
algorithm). It is less common to use a program designed almost instantly. Since all of the ‘ee E d 
by mathematicians for use in a college mathematics fractions, it is easy for the user to see cue 


; it sea 
class. Linear Programming by Fractions (LPBF) is such — Rations, though, are shown as decimals, so that 1" 
a program. Written by Paul E. Hodges and Edward N. to compare them. -on has been redi 
Willman of the University of Texas Permian Basis, it runs Once the user thinks that a so luton an (under Ë 
on Macintosh II, SE, Plus or 512 computers. Designed it may be checked by first using j^ timal Sohle 3 
to work in the style of the tableau used when doing “File” menu) and then selecting a o possit iol 
linear programming problems by hand, the program does under the “Compute” menu. It isa : "ight han g 
all of its work in fractions, emulating the style which at the solution, objective function, i a 


s 
: : ; riate menus | 
we teach our students. As such it seems to be an ideal in tabular form by using the apPIOP pe pr^ 


i ! E . . a a B 
$ program for use by beginners in linear programming. these tables as well as the EET reU retur i 
: In this review, I will describe the program, comment Another useful feature is that t “ficients 10 obser e 
on the documentation, and make a few suggestions for Original tableau and change T pleau may 
improvement. effect of these changes. The om «gdit" me d 
at any time using an option i oni T i 
i rough severa scr i 
Using the Program ao Ms pe to use as 1 disol oe 
As the program starts, the user is asked to indicate the PR arithmetic was always COTTE e and Ù 
sign convention to be used for the objective function fractions (up to 19 characters) excellen pase): 
(i.e. whether negative values indicate profits or losses). tableau easy to read (See graphic * 


The next option is whether data is to be input from a 
previously saved LPBF file or the keyboard. In the former :on 
case, the user opens the file in the usual Macinstosh style. Documentatio 

In the latter, the user is asked for the number of structural The documentation is simple ‘al sec of iat | 


SS : . The tutor? - 

*Raymond F. Smith is Associate Professor of Mathematics and befits this pr SEE DITS provi ‘opal sur E 
Associate Dean for Liberal Education at Whittier College. He received through samp.e p ram. ddit nd ref 
his B.A. from Pomona College and Ph.D. in Non-Archimedian Operator in order to use the prog imitations 


: : . 1 
Theory under Gerhard Kalisch at UC Irvine. provide notes on program 
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Concerns 
e minor, and focus around the conversion 
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a; | yyconcerm am to Macintosh format. In most cases, the 
Xs r 


done an excellent job, but there are a few 
ake it a better Macintosh program. 
ignificant is that if the user double-clicks on 

of a saved LPBF file, only the program opens; 
te icon O to go through the process of opening 
problems include inconsistency in using 
“Cancel” dropping the user out of the 
ogam rather than returning to the previous level, and 
aie of menus that is inconsistent with Macintosh stan- 
ards, I want to emphasize that these are minor quibbles, 
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but they should be addressed in a new version of the 
program. An option that might be useful would be to 
allow Input of data from other formats. For example, it 
might be more convenient to create the coefficients in a 


spreadsheet, save them to a text file, and open the text 
file within LPBF. 


Summary 

This program is a fine addition to the collection of 
software designed for use in the mathematics classroom. 
It works flawlessly. Its use of Macintosh graphics is 
excellent. The approach it uses is pedagogically sound; 
the student has to think, not do ugly calculations. The 
flaws I found represent minor inconveniences, at most. 
I would strongly recommend Linear Programming by 
Fractions to anyone teaching an introductory course in 
linear programming. 
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Ratio With RHS: 4.0000 
Ratio With OBJ: -2.6667 
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Report of the Secretary 
Robert M. Fossum 


Meetings 
The Annual Meeting of the Society in 1989 was held 
in Phoenix, Arizona. The Colloquium Lectures were 
delivered by Nicholas Katz. The Gibbs Lecture was 
given by Elliott H. Lieb. There were seven Invited 
Addresses and four AMS-MAA Invited Addresses. There 
were thirteen Special Sessions and many sessions for 
contributed papers. A feature of the meeting was the 
AMS-MAA Presidents" Concert with William Browder, 
President of AMS, on the flute and Leonard Gilman, 
President of MAA, at the piano. 
The 1989 Summer Meeting of the Society was held 
in Boulder, Colorado in August. William P. Thurston 
was the Colloquium Lecturer. This meeting marked the 
inauguration of a new lecture series called Progress In 
Mathematics. These lectures will provide a forum for 
the exposition of mathematical topics that have come 
into prominence in the last five years. The speakers are 
assigned a general topic and are not obligated to speak on 
their own research. The first two Progress Lectures were 
given by Haim Brezis and Dusa McDuff. There were two 
Invited Addresses, five Special Sessions, and numerous 
sessions for contributed papers. On the occasion of the 
75th Anniversary of the founding of Pi Mu Epsilon, Inc 
(PME), the national mathematics honorary society, there 
was an Invited Address sponsored by the Society, the 
MAA, and PME delivered by Joseph P. Gallian. There 
were four AMS-MAA Invited Addresses. 

A feature of Annual and Summer Meetings is the 
awarding of prizes. At the Annual Meeting in Phoenix 
in January 1989, the 1989 Bocher Prize was awarded to 
Richard M. Schoen of Stanford University for his work 
on the application of partial differential equations to 
differential geometry. This prize honors Maxime Bócher 
who was the Society's second Colloquium Lecturer and 
tenth President. It is awarded every five years for a 
potable research memoir in analysis. 
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The Leroy P. Steele Prizes for 1989 wer 
the Summer Meeting of the Society held in 
1989 Steele Prize for Expository Writing went to Dani 
Gorenstein for his book Finite Simple Groups, Arh 
troduction to their Classification and two survey aris 
The 1989 Steele Prize for a Fundamental Paper vi 
to Alberto P. Calderón for his paper Uniqueness ini 
Cauchy Problem for Partial Differential Equations Te 
1989 Steele Career Prize was awarded to Irving Kapi: 
sky for his lasting impact on mathematics, particula 
mathematics in America. ; 

There were five sectional meetings of the Society 
1989 at which twenty Invited Addresses were delet 
and thirty-seven Special Sessions were held. The ies 
has begun to display its books and journals p 
demonstrate its Mathematical Reviews database retra 
system (MathSci) at sectional meetings. _ ne Lot 

The Society will hold a joint meeting witht E a 
Mathematical Society in Cambridge in the $ 
1992. The format will be similar to the Soci P E 
meetings, with several Invited Addres ue pp 
Sessions as well as sessions for contri? nd 
Details will, of course, appear in Notices. i 
found on the inside of the front cover. long standi 

: a found to 4 que! 

Finally a resolution has been s i a 
debate within the Society as to W a e Commi e f 
hold summer meetings. The Executiv E " 
Board of Trustees and the Council ich ate hel ^g 
continue these summer meetings, whi erict E 
with the Mathematical Association ore e 
Anniversary of the founding © Q at à joi 
in Columbus in August of ! : 
Meeting. Then the two organize 
in Orono, Maine in August 1 
1992 meeting is yet to be d 
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| ether with SIAM, the 1989 Summer Sem- 
NU t d Mathematics. It sponsored the 1989 
ø esearch Institute on Several Complex Vari- 
fit. sponsored, with support from the National 
ys and dation, Duke University, and the Univer- 
ymposium on Complex Geometry and 
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Publications 

the first year of operation of the Editorial 
ittee (EBC). This is a committee of the 

pacil that makes recommendations to the Council of 

genders of the various editorial boards. The method by 
vardeda | dich these editorial boards members were chosen was 
lder Te | ganged in the election of 1988. From the perspective of 
to Dani | ge Secretary, the EBC has worked very effectively. 
Anke} The Council in 1989 established several new book 
y artid | gies, A book series titled Advances in Soviet Mathe- 
per wi ‘matics and a series Proceedings of Regional Conferences 
ess ini ‘inthe USSR were established to continue the Society’s 
ions, Te | pogram of publishing Soviet mathematics. The book se- 
y Kaple: | is History of Mathematics became a joint venture with 
tia | be London Mathematical Society. And the Collected 
_| Works book series was established so that the Society 
Society mild begin a program of publishing collected works of 
deliver | Mathematicians. 
e Notices received a good amount of attention by the 
s uu "nus governing bodies of the Society. The age old 
eme M of how to deal with letters to the editor of 
es arose again. The Committee on Science Policy 


e Londt | d the Council ; 
ud recom 
mmer | Süon for Jo ion pieces. And te. Comi 


+ atl 
sec ^ 
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d pages | re 


es 17 | W Truste 
4.565 became alarmed at the number of pages 


Pos therefore the cost). It should be remarked 
* Journa] of not a revenue-generating journal, but it is 
lho Em record of the Society. 

35 | ilico 9 decrease the period from submission to 


jii | Rte, ^O : ES 
49 | pctcracy į letters to the editor and to eliminate the 


7 Sa : : 
ting all Minen Editor. This editor is responsible 
ps" acco *cisions regarding publication of letters 

. Untable to the whole committee). After 


ARQ to est i 

Also n ae a Forum section in Notices, the 
that 9ne of its members as a Forum Editor 
x editor with the responsibility for this 


€ : 
lor. ^. eR many cost saving suggestions 
"S included open Editor and the Managing 
lon ; i ting eliminating much of the white 
m [qe items in smaller type. The 
ion costs realized by the NEC are 
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Mene dd not to be sufficient. And increasing 
me Or space in Notices will continue to drive up 

costs of producing the journal. Efforts to contain, 
and possibly reduce, these costs are continuing. 

Related to the question of publication of letters to the 
editor of Notices is the issue of responses to reviews of 
books published in the Bulletin. One unpublished and one 
published review and the concomitant controversy caused 
the Council to consider the question as to whether the 
Bulletin should permit publication of alternative reviews 
or responses. The Council has sent the question to its 
Editorial Boards Committee for further consideration. 
This story has not ended. 


Society Business 
The Society enjoyed a good year financially. The Future 
Operations Fund now stands at $6,115,000 which is 
about 3496 of the annual operating budget. More about 
the Society's finances can be found in the Annual Report 
of the Treasurer in this section. 

At the end of 1989, there were 26,810 individual 
members in the Society. 

The Council of the Society considered how the Society 
elects its officers. One result of this consideration was 
a Council decision to conduct contested elections for 
the Presidency (more precisely for the President-Elect 
position). The method by which this election will be 
conducted was also determined. The Council will instruct 
its Nominating Committee to present two candidates for 
election to the position of President-Elect. For each 
candidate, the Nominating Committee will suggest a 
Nominator who will have the task of writing an article 
of nomination to appear in Notices shortly before ballots 
are mailed. The Council requested that biographies and 
statements by candidates for other positions also appear 
in Notices. In order to have all this material ready for 
publication, the nominating process has been. moved 
forward by several months. Requests for Nominations 
by Petition for the election in a given year will begin to 
appear in Notices in November of the preceding year. 
It is planned that the Council will be finished with 
the nomination process by its spring meeting. The first 
election to which these modifications will apply will be 
that of 1991. The Council has requested a report on 
contested elections after three elections have been held. 

The Council is also considering other modifications 
to the election process. Some of these will appear on 
the 1990 ballot as suggested amendments to the Bylaws. 
It should be noted that contested elections for the 


idency does not require a change in the Bylaws. 
P The Society awarded three AMS Centennial Fel- 
lowships for 1989. The recipients were Isaac Efrat of 
Columbia University, John M. Lee of the University of 


Washington, and Ralph Spatzier of the State University 
of New York at Stony Brook. 
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The Council established two types of awards for 
public service by mathematicians. The first is called the 
Award for Distinguished Public Service and is to be 
presented every other year to a research mathematician 
who has made a distinguished contribution to the math- 
ematics profession through public service. The second 
is called the Citation for Public Service and is to be 
presented for notable contributions to the profession 
through public service. 


Science Policy 
The Committee on Science Policy (CSP) has continued 
its active role in formulating policy within the Society. 
Many actions that are reported above were first suggested 
by this committee. Such items as the Forum section of 
Notices and the public service awards were suggested first 
by the CSP. 


Education 
The Society continues to examine its role in mathematics 
education. In 1989 it was asked and agreed to support the 
National Council of Teachers of Mathematics’ “Curricu- 
Ium and Evaluation Standards for School Mathematics". 
Various members of the Society have active roles in 
the leadership of the Mathematical Sciences Education 
Board and Board on Mathematical Sciences as well as 
MS2000 (a project under the direction of these Boards). 
These members keep the Council and the Science Policy 
Committee informed of activities in this area. 


Joint Policy Board for Mathematics 
The Joint Policy Board for Mathematics (JPBM) is a 
cooperative venture sponsored by the Society, the MAA, 
and SIAM. One of its major activities has been to direct 
its Office of Governmental and Public Affairs (OGPA) 
in Washington, DC. When Kenneth M. Hoffman moved 
from the position as Head of OGPA to become Executive 
Director of the Mathematical Sciences Education Board, 
JPBM instituted a search for a new Director of OGPA. 
Late in 1989 the Board of Trustees of SIAM withdrew 
its (financial) support from various activities of OGPA 
(while still supporting membership in JPBM). The ECBT 
and, subsequently the Council, agreed to continue to 
support the OGPA in cooperation with MAA. This 
action by SIAM resulted in a delay in the search for a 
Director. (As this is being written, this search appears to 
be coming to a fruitful conclusion.) In the interregnum 
the office has been under the excellent directorship of 
Alfred B. Willcox. 

The officers of the Society believe that support by 
SIAM for OGPA is an extremely important component 
of the office. They have left the door open by inviting 
SIAM to re-institute its support of this activity. This 
story also lacks an ending. 
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I. Introduction 
The American Mathematical Soci 
of the 80s with a year of a moderate surply € dit 
financial condition. I have Previously des : ast, |” 
nitude of the losses reported during the ae them, | 
decade. During that period (1980-19 4) ni Dart of, 
curred losses totaling $2,548,000. On Decet Society y 
the Society’s fund balances (excluding endana ae 
declined to $1,688,000, or 1896 of the Soiano |” 
assets (excluding endowments) of $9 555,000 pr 
>~ ~ uv. Un Ds 
cember 31, 1979, fund balances were 44% of tlt | 
(excluding endowments) of $6,891,000. After 1994 i z 
Society experienced several good years of earnings, aj iy 
at the end of 1989, the Society's fund balances (exi | is 
ing endowments) had increased to $9,382,000 or agi ila 
total assets (excluding endowments). Included in they /\e 
fund balances is the Future Operations Fund. The Loy} ^ 
Range Planning Committee and the Board of Trusa |"? 
have recommended that the Society build this funds 
an amount equal to one year's operating budget (: " 
December 31, 1989, the Future Operations Fund vi 
$6,114,000 about 4196 of one year's budget. z 
The recent improvement in the Society's fia 
health can be only partially attributed to cost CINE 
fiscal restraint. The Society's finances are Very ue 
fected by the general economy, library budgets, a a 
foreign exchange rates. These and other factos 
difficult to predict and the Society often finds 5^7. 
position of reacting to these factors. 
nings of a slowdown in the economy. Sti cing fnt 
(particularly in the northeast) are UE reflected ” | P 
difficulties, and these problems have Dos and w ( 
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ARY STATEMENT OF ACTIVITY 
guMM Year Ended December 31, 1989 
p. the (Thousands of Dollars) 
qme $ 9,360 60% 
nls 1,682 11% 
wos 1,411 9% 
EB uis 270 2% 
yonder shIP AC 423 3% 
ees Contracts 953 6% 
pisand oe 987 6% 
segment INC 658 4% 
er 
4 15,744 9 
B on» $15 101% 
pense 
onals $ 8,113 55% 
Bis 1,723 12% 
Marketing 418 3% 
Wembership Records 370 2% 
IWembership Activities 304 2% 
Meetings 628 496 
Grants and Contracts 1,139 8% 
Software Development Projects 548 4% 
J 
iR Database Development Projects 662 4% 
Other 946 6% 
Tal expense $14,851 100% 
Bess of Revenues over Expenses $ 893 
SUMMARY BALANCE SHEET 
December 31, 1989 
| (Thousands of Dollars) 
Assets 
asha 
Me shor POrary investments $ 4,397 
ivan -term Investments 306 
(ass qoe members and others 
erroe or ance for doubtful accounts) 972 
*entory or ee ation costs 845 
Ek volume, D Sted books and 
3 tai exp S of journals 1,231 
"he and nses and deposits 875 
Vis accu aui pment 
ba teras. ed depreciation) . 5.284 
vem meee: 13,910 
I eating Ments (unrestricted) _ 6,289 
em Doer ct and unrestricted investments — 20,199 
v Jam. tS (restricted) . 2,164 
i $22,363 
RS an 
Canis d fund balanc 
Sage © pa es 
triny Yable 
LN $ 1,085 
Ur nes receives and other 
Mange Mlanoous advance 8,520 
"bi, ^ US liabilities T 22 
10,817 
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Unrestricted fund balances: 
Operating fund balance 


3,093 
Unrestricted investment fund balances: 
Future operations 6,114 
Friends of Mathematics 124 
Other 51 
Total unrestricted invested funds 6,289 
Total unrestricted fund balances 9,382 
Restricted invested fund balances: 
Endowment funds: 
The Endowment Fund 100 
Robert Henderson 548 
Joseph Fels Ritt 23 
Prize funds 169 
Waldemar J. Trjitzinsky 189 


Centennial Research Fellowship 1 
Pooled Income Fund 5 
Eliakim Hastings 3 
Undistributed net gains on 


investment transactions 1,126 
Total restricted invested funds 2,164 
Total liabilities and fund balances $22,363 


III. Operations 
I now turn to a discussion of the Society’s 1989 opera- 
tions. 

Journals. Journals provide the largest fraction of the 
Society’s revenues and expenses. In the past, journals 
have operated at a net loss. Since 1985, journals (in 
the aggregate) have operated in the black and provided 
a very significant portion of the Society’s surplus (the 
excess of revenues over expenses in the summary fi- 
nancial statements above). 1989 was the second year of 
publication of the Journal of the American Mathematical 
Society. Financially, the Journal operated at about the 
breakeven level, a remarkable achievement considering 
it is only two years old. It can be expected that the 
amount of surplus generated by journals will decrease 
over the next few years. This is a result of pressure from 
subscribers to keep prices low, and increases in costs 
which are largely outside of the control of the Society 
(postage will increase 2096 in 1991, royalties paid on 
translation journals have recently been increased 25%, to 
cite two examples). Alternative cost saving opportunities 
and alternative ES of support are being sought to 

for the higher expenses. 
omo e in this category are not only books 
(monographs or collections of articles) but review vol- 
umes and indexes to journals. Books, exclusive of the 
latter, continue to be financially sound, and selling prices 
of AMS books compare very favorably with other math- 
ematical books. 

Review volumes 
produce, resulting in 


and indexes have been very costly to 
high prices. In 1988, indexes and 
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review volumes together produced a small surplus. How- 
ever, in 1989 it became apparent that review volumes 
were no longer being purchased at the rate at which they 
once were. In spite of the fact that the prices of the 
review volumes have been kept artificially low, they have 
not sold well. As a result, it was necessary in 1989 to 
"write down" the Society's inventory of these books to 
an amount more likely to be recovered from future sales. 
The effect of this accounting adjustment was an increase 
of expenses charged against review volumes amounting 
to approximately $121,500, including overhead and other 
indirect costs. 

Among the remaining books of the Society, there 
were similar write downs associated with three books. 
These amounted to approximately $36,900. 

Dues, Membership Activities, and Membership 
Records. The Society has about 490 institutional mem- 
bers and 24,600 individual members. Of the latter, about 
9,000 pay no dues because they are student nominees, 
emeritus members, or reviewers without convertible cur- 
rency. Individual member dues are two-tiered to provide 
some relief to lower paid members. Increases in dues for 
individual members are set annually by a cost-of- living 
index. 

Costs which can be considered to be partially covered 
by dues include the cost of maintaining membership 
records, the deficits of Abstracts, Bulletin, EIMS, Notices 
and the Professional Directory, deficits from meetings, 
including the Employment Register, deficits from Math- 
Sci, and the AMS support of the Joint Policy Board on 
Mathematics. 

Meetings. Meetings are operated at an overall deficit, 
as a service to the mathematics community. To operate 

E at breakeven would require a significant increase in 
3 registrations or a decrease in the quality of the meetings. 
The deficit has been cut from that reported for 1988, but 
this is because the 1988 deficit was larger than normal 
due to the more extensive activities which were planned 
for the Centennial Meeting. 

Grants and Contracts. The amount of money avail- 
able from the federal government has declined substan- 
tially over the years. Currently, support is mainly for 
travel and subsistence for participants in research con- 
ferences, institutes, and seminars, plus the Society's cost 
in preparing and running these conferences. The money 
received from government agencies is reimbursement 
only, with no profit to the AMS. The Society also has 
contracts to perform services for other organizations, 
and this helps to recover some fixed costs. 

Software Development Projects. The primary project 
included in this group is the development of a system 
for the management of order fulfillment, customer and 
membership databases, and related functions. The costs 
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IV. Assets and Liabilities 
So far, this report has dealt with sources of Teven: 
and applications of expense. Another aspect of tt: 
Society's finances is what it owns and owes, or its as 
and liabilities, which are reported above in the Summan 
Balance Sheet. The Society maintains its accounts in fui 
groups. The operating funds include membership ai 
publications activities; the invested funds include bot 
endowment funds (gifts and bequests whose principalis 
required to be invested in perpetuity and whose incon 
must be used for the purpose stated by the donor) ai 
quasi-endowment funds (those funds set aside by th 
Board of Trustees for designated purposes). Most oft 
quasi-endowment funds have been designated for futur 
operations. 


im. . ju 
The Society's fiscal year coincides with the pe 


ph ince dues 9» 
covered by subscriptions and dues. See ; 
subscriptions are generally received 1n ad tempo 


Society reports a large balance of cash a ber 3h 
investments on its fiscal year-end, Der paa recordi! 
amounted to about $4,703,000 for 10 was abo! 
liability for the revenues received in E rence 8 
$8,520,000 on the same date. The e Soci? 
thought of as having been inves ag rows fion" 
other assets. Effectively, the Society S is a 
subscribers to finance current (OPE and P 
common practice in the publishing aunt of parki 
the Society to maintain a very low E 1989. 
which was zero throughout 1988 am ment i0 
The Society's property and E jtufe 
buildings and improvements, and o 
ment and software. The Societ 
of transportation equipment. - 
improvements include the Socie alic 
ing in Providence and the Mathe" 
in Ann Arbor. The appraised Y $ 
currently exceeds $5,000,000. < 
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| this month's column is written by Hans J. Oser, who is 
|, consultant to the Office of Governmental and Public 
Afairs of the Joint Policy Board for Mathematics in 


| Washington, D.C. 


"The 15th AAAS Colloquium on the FY 1991 federal 
MD budget, held here on 12-13 April, drew several 
hundred people wanting to find out what the administra- 
tion proposes to Congress for federal support in research 
ud development programs for the next fiscal year. While 
lie American Association for the Advancement of Sci- 
qe, organizer of these colloquia, maintains a neutral 
e above partisan battles, the speakers do not nec- 
tat PUE that rule. It is therefore understandable 
E. p s Science Adviser, D. Allan Brom- 
Raes a keynote speaker, puts the best spin on 
lomulate E: and Development package that he helped 
itive si e describes the FY 91 R&D budget as a 
| Nongly n that the President and his administration 
FREE POI Science and technology. z 
kt es m very blunt in telling the audience to 
Station. in know how they felt about their current 
dependent fee on with representatives of the 
foundation oes {including the National Science 
A inistration 3 p the National Aeronautics and Space 
Hon gency (E NASA), and the Environmental Protec- 
MES Senate PA)), Senator Barbara Mikulski, the chair 
S Veterans Af Propriations subcommittee responsible 
“ated m Housing and Urban Development, 
‘the ut nd that she always hears plenty from vet- 
Members of om scientists. Some thoughtful letters 
ʻi “nate and the two appropriations subcommittees 
i Sa larly m the House could really do some good 
NA loup ant if a member is from your home 
bya Ss fo, Suggests. Even though he put the blame 
the "Bators in Not getting enough support for principal 
this year’s budget, he was reminded by 
E = Sor ess has often given agencies more 
* administration asked for, especially the 
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appropriate for that reason to let him know also how 
you feel about your professional environment and what 
you think could be done to attract the best students into 
mathematics and science. 

It is far more effective to argue for something that is 
exciting, rather than suggesting somebody else's program 
be cut. If you feel strongly that something needs to be 
done to increase the success rate of grants applications 
in NSF and/or NIH, Senators and Representatives will 
listen to you carefully. But you will not get very far by 
questioning the priorities set by Congress (or by the NSF 
Director for that matter. who after all. is also listening 
to Congressional demands). 

For your information, here are the names of the mem- 
bers of the appropriations subcommittees responsible for 
the NSF budget: 

Senate: Subcommittee on Appropriations for VA. 
HUD and Independent Agencies. SDOB-142, Washing- 
ton, DC 20510. 

Barbara Mikulski (D-MD). Chairwoman 

Patrick Leahy (D-VT) 

J. Bennett Johnston (D-LA) 

Frank R. Lautenberg {D-NJ) 

Wyche Fowler, Jr. 1 D-GA 

J. Robert Kerrey (D-NB 

Jake Gam (R-UT). Ranking Minority Member 

Alfonse M. D'Amato (R-NY) 

Charles E. Grassley (R-IA) 

Don Nickles (R-OK) 

Phil Gramm (R-TX) 

House of Representatives: Subcommittee on Appropr- 
ations for VA, HUD and Independent Agencies, H-143 
Capitol Building. Washington. DC 20315 
Bob Traxler (D-MI. Chairman 
Louis Stokes (D-OH) 

Bill Alexander (D-AR) 

Joseph D. Early (D-MA 

Martin Olav Sabe (‘D-MN) 

Bill Green (R-NY). Ranking Minority Member 
Lawrence Coughlin (R-PA) 

Jerry Lewis (R-CA) 
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Bromley's staff now includes four Senate-confirmed 
associate directors at the Office of Science and Technol- 
ogy Policy. He has breathed new life into the Federal 
Coordinating Council for Science, Engineering and Tech- 
nology (FCCSET, pronounced “fixit”), by creating a bevy 
of new committees: Earth and Environmental Sciences; 
Human Resources and Education; Food, Agriculture and 
Forest Resources; Science and Engineering; Life Science 
and Health; Physical, Mathematical and Engineering 
Sciences; and Technology and Industry. 

In the past, FCCSET had no private sector input, 
consisting entirely of federal laboratory representatives. 
Now FCCSET has high-level representatives from all 
federal laboratories and departments. Bromley expects 
intense interactions between FCCSET and the newly 
created President's Council of Advisers for Science 
and Technology (PCAST). PCAST was created on 20 
February 1990 and has already met twice with the 
President. Bromley is also proud of pointing to a vastly 
different climate within the executive office. He meets 
regularly with Richard Darman, the OMB director, and 
sees a cooperation at the top and at staff levels between 
the two organizations — a considerable improvement 
over the practice during the past 20 years. 

Bromley did express his concern about the decrease 
in successful grant applications at NIH, which now have 
dropped below 3096 for the first time since the 1950s. 
He attributes this to NIH having yielded to scientists 
pressures to issue larger and longer-term grants, thus 
leaving less money for new proposals. He promised that 
in the 1992 budget he will pay special attention to the 
needs of small science and young investigators. Bromley 
acknowledged that the threat of the budget deficit will 
continue to exert pressure on the R&D budget. The 
President proposes but the Congress disposes, hence the 
pressure ought be put on Congress. 

Bromley is aware that the administration is being 
criticized for its support of big science projects and 
for its visceral opposition to anything that resembles an 
“industrial policy" (a code word for a policy, favored 
not only by Democrats, by which the government picks 
certain technologies for federal support, usually intended 
to strengthen our competitive position in international 
trade). On industrial policy, Bromley is firm: the Bush 
administration does not favor that approach. A proper 

role for the government is to support the development 
of generic technologies, i.e., those that are broadly appli- 
cable in many industries. The federal role is to stimulate 
the sharing of such technologies and aid in their dis- 
semination. But the administration is better at talking 
about such a role than getting into action. The Trade Act 
of 1988 created the Technology Administration in the 
Department of Commerce. But the first Undersecretary 
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of Commerce for Technolo 
short time ago. For its broad 
Institute for Standards and Techno} 
$5 million this fiscal year, down 
authorized by Congress last year. T 
nine technology centers planned ac 
assist in bringing new technology t 
have to be postponed. This, in Spit 
three centers that now exist in O 
and upstate New York have alread 
as reported by Business Week ma 
Biotechnology will play the s 
after World War II, according to Bromley, In is; t 
we are considerably behind Japan in scale-up feats 
pointing once again to that nation’s ability to tur i 
research results into marketable products much ae 
quickly than we do. The administration is grappling nig 
the issue of so-called dual-use technologies, Of the j 
critical technologies that the Defense Advanced Resear 
Projects Agency (DARPA) identified at the reques ¢ 
Congress, about 20 are equally critical to civilian ted: 
nology and one may ask why those must be supported 
national security grounds. Apparently, DARPA steppi 
over the line drawn by the administration when tt 
agency put money into industries that should have ras! 
capital without government help. 
That is the only explanation why Craig Fields, v 
had been DARPA’s director for less than a year, was Sut 
marily transferred to another position on 20 April Ti! 
transfer, called a “firing” by insiders, is probably b. 
on purely ideological grounds, that Fields d 
ing "industrial policy" by investing in so-called ip, d 
technologies, in this case high-definition fee 
for taking an equity position for the 
small semiconductor materials company l 
Congressional reaction to this demotion m and te 
harsh on both sides of the aisle. Dick Ge? jetter oll 
other members of the House have wa a reports: 
: state of Ut 
Bromley also addressed the sorry 
uate education which he T 
“appalling ignorance”. He firm ident, 0° y 
set by NETS Governors and i i b Do 
our students best in science and ma reinvol t ie 
2000, is right on the mark. It means ER a oot 
to give the classroom back to the 2 est P (o 
vide for adequate teacher training. Il attenti o 
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Michio Kuga 
1928-1990 
Michio Kuga, Professor of Mathe- 
matics at the State University of 
New York at Stony Brook, passed 
\qvay on February 14, 1990. He was 
liom in Yokohama, Japan, on May 
11908. After receiving his Ph.D. 
tm Tokyo University, he served 
mits faculty from 1960-1968 ris- 
ig to Full Professor in 1965. He 
vas visiting member of the Institute 
hr Advanced Study at Princeton in 
361-1963 and again in 1976-1977. 
it became a permanent resident of 
lt United States in 1966 and served 
dur faculties of the University of 
E pels Hopkins University, 
im Diversity of Oregon before 
5 fa to Stony Brook permanently 
ice dere he was a Professor of 
; Ics until his death. Profes- 
üga w wa 
br as à number theorist in 


theo 
Noles ; 
iy 
H. Blaine Lawson, Jr. 
at Stony Brook 
is or g onal Academy 

2g ies Elections 

Academ va! meeting, the Na- 


Y of Sciences (NAS) CCPhe Pedipiemtsnacen 


announced the election of 60 new 
members and 15 foreign associates 
from nine countries in recognition 
of their distinguished and continu- 
ing achievements in original research. 
Election to membership in the NAS is 
considered one of the highest honors 
that can be accorded a U.S. scien- 
tist or engineer. This election brings 
the total number of current members 
to 1601 and the number of foreign 
associates to 272. 

The NAS is a private organization 
of scientists and engineers dedicated 
to the furtherance of science and 
its use for the general welfare. The 
Academy was established in 1863 
by a congressional act of incorpo- 
ration, signed by Abraham Lincoln, 
that calls upon the Academy to act as 
an official advisor to the federal gov- 
ernment, upon request, in any matter 
of science or technology. 

The following mathematicians 
were elected to the NAS: MICHAEL 
ASCHBACHER, California Institute of 
Technology; LAWRENCE D. BROWN, 
Cornell University; DAVID KAZHDAN, 
Harvard University; and CATHLEEN 
S. MoRAWETZ, Courant Institute of 
Mathematical Sciences. LUDWIG D. 
FADDEEV, Leningrad State Univer- 
sity and Leningrad branch, Steklov 
Mathematical Institute, U.S.S.R. 
Academy of Sciences was elected a 
foreign associate. 


AMS Centennial Fellowships 
Awarded 

The Society has awarded three Cen- 

tennial Fellowships for 1990-1991. 
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SON of the State University of New 
York at Stony Brook; CAROLYN GOR- 
DON of the Washington University in 
St. Louis; and STEPHEN A. MITCHELL 
of the University of Washington. 


Michael Anderson 

MICHAEL ANDERSON received his 
Ph.D. in 1981 from the University 
of California, Berkeley under the di- 
rection of Blaine Lawson. He worked 
at Rice University from 1981-1984, 
at the California Institute of Tech- 
nology from 1984-1988, and since 
1988 has been Associate Professor at 
the State University of New York at 
Stony Brook. He was an NSF Post- 
doctoral Fellow (1984-1986) and has 
held visiting positions at M.S.R.L, 
Berkeley; LH.E.S. France; and 
LM.P.A., Rio de Janeiro. 

Professor Anderson plans to use 
the fellowship over the next year to 


„continue research in differential ge- 
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ometry, especially the study of Ricci 
curvature and Einstein metrics. 
CAROLYN GORDON received her 
Ph.D. in 1979 from Washington Uni- 
versity under the direction of Edward 
N. Wilson. After spending a year at 
the Technion-Israel Institute of Tech- 
nology as a Lady Davis Postdoctoral 
Fellow and four years at Lehigh Uni- 
versity, she returned to Washington 
University, where she was promoted 
to Associate Professor in 1987 and to 
Professor in 1989. She has also been 
a frequent visitor at the University 
of Pennsylvania. 


Carolyn Gordon 


Professor Gordon’s primary re- 
search interest is differential geom- 
etry, especially eigenvalue problems 
on Riemannian manifolds and appli- 
cations of Lie groups to differential 
geometry. Recently, she has focused 
on the analogue of the question “Can 
one hear the shape of a drum?” for 
closed manifolds. 

STEPHEN A. MITCHELL received 
his Ph.D. from the University of 
Washington in 1981 under the di- 
rection of D.C. Ravenel. He was a 
Moore instructor at Massachusetts 
Institute of Technology from 1981 to 
1 and a National Science Founda- 
n Postdoctoral Fellow from 1983 
He spent the first year of his 
fellowship at Princeton Univer- 


e second at the University” UUs baraih Ge In its 


of Washington. He is currently an 
Associate Professor at the University 
of Washington. 


Stephen A. Mitchell 


Professor Mitchell’s research in- 
terests include stable homotopy the- 
ory, the topology of loop groups, and 
algebraic K-theory. 

Information about the competi- 
tion for the 1991-1992 AMS Cen- 
tennial Fellowships will be published 
in the Funding Information for the 
Mathematical Sciences section of the 
next issue of Notices. 


NSF Announces 
Mathematical Sciences 
Postdoctoral Research Fellowships 
The Division of Mathematical Sci- 
ences of the National Science Foun- 
dation (NSF) has offered Mathemat- 
ical Sciences Postdoctoral Research 
Fellowships to 28 recent recipients 
of doctoral degrees in the mathemat- 

ical sciences. 

Awards are made to U.S. citizens 
or nationals based on their demon- 
strated ability, and on the signifi- 
cance of career improvement the fel- 
lowship would potentially provide. 
Recipients may choose research en- 
vironments at fellowship institutions 
that will best assist them in their sci- 
entific a gri ente The Fellowship 
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BLOCK (Massachusetts Insti- 

chnology), Courant Insti- 
Mathematical Sciences, 
i r CHEN (Oregon State Uni- 
park Washington University; AN- 
GELMAN (Harvard Univer- 
pE" sniversit of California, Berke- 
/ CHARLES J. GEYER (University 
A ashington), University of Chica- 
1 d University of Minnesota; 
r WE HAMMOND (University of 


california, Berkeley), University of 


iz | Chicago; CHRISTOPHER E. HEIL (Uni- 


versity of Maryland and Mitre), Mas- 
adusetts Institute of Technology, 
MICHAEL D. HIRSCH (University of 
Glifornia, Berkeley), University of 
California, Berkeley, STEVEN A. Ja- 
yowsky (Harvard University), Rut- 


‘sets University; GARY S. KATZEN- 


BERGER (University of Wisconsin, 
Madison University of Virginia; 
TiorHv L. KrEMEL (Cornell Uni- 
versity), National Institutes of Health; 
tuc P. KLASSEN (California Insti- 
lic of Technology), Harvard Univer- 
sly, BRUCE A. KLEINER (University 
of California, Berkeley), University 
a niania, JosEPH M. LANDS- 
7 pes verity), University 
; la and Massachusetts 
Rae of Technology; TERRY A. 
| m oit University), Uni- 
iy ane ON Mexico and Univer- 
eee ifornia, Berkeley; JOHN S. 
Sanford Ur (Stanford University), 
TNO (Yay Diversity; JOHN R. MAR- 
inis s University), University of 
nity o OBERT M. MonzrrI (Uni- 
Chicas. Chicago), University of 
iniy ce INOVY REICHsTEIN (Uni- 
Ss; "DnSylvania), Mathemati- 
: a €search Institute; JoHN 
V Tec i (Massachusetts Institute 
Nter ¢ 8Y), International Com- 
ence Institute: p 
; PETER S. 
Natica] Soe Institute of Math- 
Nees), Institute for Math- 
ts Applications: BURT 
athematical Sciences 
LU eR) University of 
Xal Sej - WALKER (Mathe- 
Research Institute), 
ifornia, San Diego; 


Digitized Dy 
I ews and Announcements 


University), Harvard University and 
Mathematical Sciences Research In- 
stitute and DorsHKA C. WYLIE (Mas- 
sachusetts Institute of Technology), 
Massachusetts Institute of Technol- 
ogy. 

Information about the NSF Math- 
ematical Sciences Posdoctoral Re- 
search Fellowship program for 1991 
will be published in the Funding In- 
formation for the Mathematical Sci- 
ences section of a future issue of 
Notices. 


Guggenheim Fellowships Awarded 
The John Simon Guggenheim Memo- 
rial Foundation has awarded 143 fel- 
lowships to artists, scholars, and sci- 
entists in its sixty-sixth annual com- 
petition. The awards, gleaned from 
3218 applications, were made on 
the basis of unusually distinguished 
past achievement and exceptional 
promise for future accomplishment. 
A total of $3,763,000 will be awarded 
in this year. 

There were four mathematical 
scientists among the awardees this 
year. Their names, affiliations, and 
research areas are: GEORGE Box, Vi- 
las Professor of Statistics and Direc- 
tor of the Center for Quality and 
Productivity Improvement, Univer- 
sity of Wisconsin, Madison (quality 
improvement techniques using statis- 
tical methods); ROBERT L. CONSTA- 
BLE, Professor of Computer Science, 
Cornell University (the next steps 
in the implementation of mathemat- 
ics); IGOR B. FRENKEL, Professor of 
Mathematics, Yale University (rep- 
resentations of geometric categories); 
WOLFGANG SCHMIDT, Distinguished 
Professor of Mathematics, Univer- 
sity of Colorado at Boulder (Dio- 
phantine equations). 


Sloan Foundation Awardees 
The Alfred P. Sloan Foundation has 
announced the names of ninety out- 
standing young scientists who will 
receive Sloan Research Fellowships. 
This year’s fellowships, which total 
$2.25 million, were awarded from a 
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reviewed by a committee of distin- 
guished scientists. 

Now in its 35th year, the Sloan 
Research Fellowship Program is one 
of the oldest of its kind in the coun- 
try. It began in 1955 as a means of 
encouraging research by young schol- 
ars at a critical time in their careers 
when other support is difficult to ob- 
tain. With the current awards, the 
program has spent a total of nearly 
$55 million for support of over 2500 
young researchers. 

The grants of $25,000 each for a 
two-year period are administered by 
each fellow's institution. The fellows, 
once chosen, are free to pursue what- 
ever lines of ínquiry most interest 
them, and they are permitted to use 
the fellowship funds in a wide variety 
of ways to further their research. 

The twenty Sloan Fellows in the 
mathematical sciences are: JEFFREY 
Davip ADAMS, University of Mary- 
land; SIGURD B. ANGENENT, Univer- 
sity of Wisconsin; RANEE KATHRYN 
BRYLINSKI, Pennsylvania State Uni- — 
versity; LUIS CASIAN, Ohio State Uni- 
versity; KEVIN CORLETTE, University 
of Chicago; WILLIAM DuKE, Rut- 
gers University; PAuL G. GOERSS, 
University of Washington; ALAN T. 
GREENLEAF, University of Rochester; 
URSULA HAMENSTADT, California In- 
stitute of Technology; THomas Y. 
Hou, New York University; EHUD 
HRnusHovski, Massachusetts Institute 
of Technology; CHARLES KNESSL, 
University of Illinois at Chicago; - 
D. DARREN LONG, University of Cal- — 
ifornia at Santa Barbara; JOHN E. - 
LuECKE, University of Texas at Aus- 
tin; RUsSSELL D. Lyons, Stanford 
versity; PETER PETERSEN, University 
of California at Los Angeles; 
PiGNATARO, Columbia Uni 
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in the NSF-NATO Postdoctal Fel- 
lowship Program. The purpose of 
the program is to strengthen ties in 
scientific and technological research 
between the U.S. and member coun- 
tries of the North Atlantic Treaty 
Organization (NATO). 

The fellowships allow young U.S. 
scientists and engineers to study 
abroad at institutions and laborato- 
ries. An NSF survey of those holding 
the fellowships between 1960 and 
1986 shows that 77% of the fel- 
lows maintained contact with their 
overseas associates long after the fel- 
lowship ended. 

There were three awardees in the 
mathematical sciences. Their names 
and doctoral institions are listed be- 
low, together with the foreign in- 
stitution at which they will use the 
fellowship. MARK W. Gross, Univer- 
sity of California at Berkeley, Uni- 
versity of Paris; KEvIN P. KEATING, 
University of Michigan, University 
of Cambridge; SUSAN A. MURPHY, 
Pennsylvania State University, Uni- 
versity of Utrecht. 

The application deadline for the 
next NSF-NATO fellowship compe- 
tition will be in early November, 
1990. For more information and 
application materials, contact: NSF- 
NATO Postdoctoral Fellowship Pro- 
gram, Division of Research Career 
Development, Room 630, National 
Science Foundation, 1800 G Street, 
NW, Washington, DC 20550; tele- 
phone 202-357-9466. 


NSF Graduate 
Fellowships Announced 
The National Science Foundation 
(NSF) has announced the award of 
850 fellowships for graduate study 
in the natural and social sciences, 
mathematics, and engineering. 

The NSF Graduate Fellowships 
provide a stipend of $12,900 per year 
three years of full-time graduate 
The fellowships may also be 
1 over a five-year period to permit 
ts to incorporate teaching or 
2 antships into their ed- 

uring periods in which they 


are not receiving fellowship stipends. 
NSF Graduate Fellows may attend 
any appropriate non-profit U.S. or 
foreign institution of higher educa- 
tion. In addition to student stipends, 
the NSF provides an annual cost-of- 
education allowance of $6,000 to the 
institutions in lieu of all tuition and 
fees. 

The 6300 applications submitted 
in a nationwide competition were 
evaluated by panelists assembled by 
the National Research Council. 
Awards were made in all 50 states, 
the District of Columbia, Puerto 
Rico, the Virgin Islands, and Guam, 
and 355 awards were made to women. 

The awards include 56 in the 
mathematical sciences and 45 in 
computer science. The recipients in 
the mathematical sciences are listed 
below, together with their baccalaure- 
ate institutions (in parentheses) and 
the institutions where they will pur- 
sue graduate studies. 

ANDREW A. ALLERS (University 
of Washington), University of Dela- 
ware; JEREMY DaviD AVIGAD (Har- 
vard University), University of Cali- 
fornia, Berkeley; DOUGLAS STAFFORD 
BARNUM (Princeton University), Uni- 
versity of California, Berkeley; URMI 
BHATTACHARYA (Indiana University) 
University of Chicago; ToM CHARLES 
BRADEN (University of Chicago), Har- 
vard University; DANIEL G. BROWN 
(Cornell University), Harvard Uni- 
versity; WILLIAM MICHAEL CAMP- 
BELL (South Dakota School of Mines 
and Technology), Cornell University; 
MICHAEL PATRICK CASEY (Univer- 
sity of California, San Diego), Uni- 
versity of California, San Diego; 
CONSTANTINE NICHOLAS  COSTES 
(Harvard University), University of 
Oxford; DAVID JOHN DILLER (Uni- 
versity of Dayton), Ohio State Uni- 
versity; DANIEL DYNIN (Ohio. State 
University), Massachusetts Institute 
of Technology; Davip ALAN ED- 
WARDS (California Institute of Tech- 
nology), California Institute of Tech- 
nology; CAVAN CHERN-HsIEN FANG 
(University of Wisconsin, Madison), 
University of California, Berkeley; 
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150 fellowships to minority students 
of outstanding ability for graduate 
study in the sciences, mathemat- 
ics, and engineering. The number of 
awards in this program has increased 
5096 over last year. 

Each new fellowship provides a 
stipend of $12,900 per year for full- 
time graduate study. An annual cost- 
of-education allowance of $6,000 is 
also provided to the U.S. institution 
by NSF in lieu of all tuition and 
fees. Applications submitted by 869 
minority students were evaluated by 
panels of scientists assembled by the 
National Research Council of the 
National Academy of Sciences. 

NSF Minority Graduate Fellows 
may attend any appropriate non- 
profit U.S. or foreign institution of 
higher education. Three years of 
graduate study are supported by each 
fellowship. The fellowships may be 
used over a five-year period, so stu- 
dents can incorporate teaching or 
research assistantships into their ed- 
ucation during periods in which they 
are not receiving their fellowship sup- 
port. 

The new Minority Fellows repre- 
sent 35 states, the District of Colum- 
bia, and Puerto Rico. Of the 150 
awards, 61 were made to women, and 
they are distributed among American 
Indians, Blacks, Hispanics, and Pa- 
cific Islanders. There were 41 awards 
in the behavioral and social sciences, 
47 in engineering, 32 in life sciences, 
32 in mathematics and physical sci- 
ences (including chemistry, physics, 
and earth sciences). 

The 1990 recipients in the math- 
ematical and computer sciences are 
listed below, together with their bac- 
calaureate institutions (in parenthe- 
ses) and the institutions where they 
will pursue graduate studies. 

MICHAEL OLIVER AGUILAR 
(Princeton University), University of 
California, Berkeley, SAMUEL NADER 
Camarco (University of Andes), 
Massachusetts Institute of Technol- 
ogy; DaviD GEORGE _CARABALLO 
(Rutgers University), Princeton Uni- 
versity; WILLIAM JOSEPH ETIENNE 
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(University of Delaware), Princeton 
University; CHARLES LEE ISBELL 
(Georgia Institute of Technology), 
Massachusetts Institute of Technol- 
ogy; FRANKLIN ARTURO MENDIVIL 
(Georgia Institute of Technology), 
Georgia Institute of Technology; 
DANIEL EDWARD PEREZ (Wayne State 
University), University of Wiscon- 
sin, Madison; DEENA YVETTE RICHEY a 
(North Carolina Agricultural and i 
Technical State University), Michi- 

gan State University; DAvID SILCAN 
Romano (Oberlin College), Univer- 

sity of Michigan; CHRISTOPHER LEON 
STANARD (Georgia Institute of Tech- 
nology), Georgia Institute of Tech- 
nology; JEFFREY ALAN THOMAS (Cor- 

nell University), University of Cali- 3 
fornia, San Diego; DAviD JOHN TOR- 3 
RES (New Mexico Institute of Min- 
ing and Technology) Brown Uni- 
versity; CAROL LAVERNE WALTERS 
(Washington University), University 
of Maryland. 

For more information on apply- 
ing for the NSF Minority Graduate 
Fellowships, see the December 1989 
issue of Notices, page 1458. 


Fellows Named at National Labs 
Oak Ridge and Argonne National 
Laboratories have awarded two pres- 
tigious postdoctoral fellowships, each 
in honor of a distinguished mathema- 
tician associated with the laborato- 
ries. ELIZABETH R. JESSUP, assistant 
professor of computer science at the 
University of Colorado at Boulder, 
will be the first Alston S. House- 
holder Fellow at Oak Ridge. BARRY 
SMITH, who will finish his doctorate 
at the Courant Institute of Mathe- —— 
matical Sciences this year, will be the — 
1990 James Hardy Wilkinson Fellow — 
at Argonne. Ex 

Jessup received her Ph.D. i 
puter science from Yale Univer 
In collaboration with Oak 
searchers, she will work o 
problems involving high- 
computing. Specifically, : 
cus on the c 
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the high accuracy and the significant 
large-grained parallelism appropriate 
for implementation on a distributed- 
memory MIMD multiprocessor. 
Smith's research is in the area of 
domain decomposition methods. His 
thesis developed a general frame- 
work that has led to optimal and 
almost-optimal algorithms for two- 
dimensional linear elasticity prob- 
lems. Recently, Smith has also col- 
laborated with researchers in Norway 
on the study of parallel substructur- 
ing techniques. 


AWM Announces Schafer Prize 
Winners 
LINDA GREEN, a senior at the Uni- 
versity of Chicago and ELIZABETH 
WILMER, a junior at Harvard Univer- 
sity, were selected to share the first 
annual Alice T. Schafer Mathematics 
Prize sponsored by the Association 
for Women in Mathematics (AWM). 
Each will receive a check for $1000. 
The prize is given to an undergrad- 
uate woman in recognition of ex- 
cellence in mathematics. The criteria 
for selection include, but are not lim- 
ited to, the quality of the nominees’ 
performance in mathematics courses 
and special programs, an exhibition 
of real interest in mathematics, the 
ability to do independent work, and 
performance in mathematical com- 
petitions, if any. The prize is named 
for Alice T. Schafer, former presi- 
dent and founding member of AWM, 
who has done so much for women in 
mathematics throughout her career. 
This year’s selection committee con- 
sisted of Lenore Blum (International 
Computer Science Institute), Chair; 
Alice Schafer (Marymount Univer- 
sity); and Bhama Srinivasan (Uni- 
versity of Illinois, Chicago). 
Linda Green was described as 
one of the top undergraduates in the 


- Mathematics Department at Chicago 


‘in the last twenty-five years. She 
began taking graduate courses as a 
ore and has uniformly ex- 
n them. She also took the Put- 
exam in her sophomore year, 
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finishing in the top 100. In the sum- 
mer of 1989, she participated in an 
NSF sponsored Research Experience 
at Chicago studying harmonic analy- 
sis on local fields; her work was con- 
sidered to be outstanding. Green has 
also, in conjunction with this NSF 
program, served as a counselor in the 
Mathematics Department’s program 
for mathematically talented students 
from the Chicago Public Schools. 

Being the first to win a mathe- 
matics prize is not a new experience 
to Elizabeth Wilmer; she was a ma- 
jor force behind the Harvard under- 
graduate mathematics team which 
won the first Society for Industrial 
and Applied Mathematics competi- 
tion in mathematical modeling last 
year. She showed great promise in 
high school, placed second nationally 
in the Westinghouse Science Com- 
petition with a graph theory project, 
and placed seventh on the American 
Olympiad team. Wilmer spent the 
Fall 1989 semester taking courses in 
Budapest where she was considered 
to be exceptionally talented. She also 
worked last summer at the National 
Science Foundation’s Research Expe- 
riences for Undergraduates program 
at the University of Minnesota and 
was asked to return. At Harvard, she 
has taken several graduate courses, 
and has served as an undergraduate 
teaching assistant. 

Ten exceptionally talented under- 
graduate women received Honorable 
Mention: JENNIFER BEINEKE, Purdue 
University; URMI BHATTACHARYA, 
Indiana University; Hope CoNcAN- 
NON, Valparaiso University; COLLEEN 
GALLIGHER, University of Dayton; 
LELA HiLL, California State Univer- 
sity - Dominguez Hills; Jupy LEAv- 
ITT, University of Michigan; JEN- 
NIFER MCLEAN, University of Col- 
orado at Boulder; JEANNE NIELSEN, 
Duke University; NATALIE THURMAN, 
Southwest Missouri ^ University; 
ILEANA Vasu, Stanford University. 
In addition, JULIE B. KERR, a fresh- 
man at Washington State University, 
was given special recognition by the 
Prize Committee because of her out- 
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in its Small Business Innovation Re- 
search (SBIR) program. One hundred- 
seventy awards were made to 139 
small, high technology firms in 29 
states. Under Phase I of the three- 
phase SBIR program, NSF awarded 
up to $50,000 to these companies, 
selected from 1544 proposals sub- 
mitted. 

Upon completion of Phase I re- 
search, projects which appear the 
most likely to result in economically 
and socially beneficial products will 
receive Phase II NSF grants of up to 
$250,000 for two years of continu- 
ing research. Private investors fund 
Phase III product development, man- 
ufacturing, and marketing efforts. 
Cumulative private investment, li- 
censing, and subsequent sales result- 
ing from NSF SBIR projects now 
exceed $700 million. 

Abstracts of the 1989 SBIR Phase 
I awards, and copies of the 1990 
solicitation, will be available about 
April 15, and can be obtained from: 
National Science Foundation, Forms 
and Publications Office, 1800 G St., 
N.W., Room 232, Washington, DC 
20550. 

Listed below are those projects 
receiving Phase I awards in areas 
related to the mathematical sciences. 

Mathematical sciences: Advanced 
Research and Applications Corp., 
Sunnyvale, CA, Three dimensional 
reconstruction of images of interior 
objects using x-rays and large area 
detectors, Aware, Inc., Cambridge, 
MA, Investigations in wavelet anal- 
ysis and numerical solutions of par- 
tial differential equations, DAINA, 
Columbia Heights, MN, High-speed, 
low-cost workstation for computation- 
intensive statistics, ENIG Associates, 
Inc., Silver Spring, MD. Calculations 
of supersonic steady flow; Sabbagh 
Associates, Inc., Bloomington, IN, 
Mathematical sciences: Adaptive non- 
linear inversion algorithms. : 

Advanced scientific computing: Sci- 
entific Computing Associates, Inc., 
New Haven, CT, Software for large- 
scale numerical calculation using ex- 
ternal memory devices. 
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Computer and computation re- 
search: MCR Technology, Inc., Go- 
leta, CA, Knowledge representation 
of the design history of software in- 
tensive systems to reduce life cy- 
cle costs; Methodics, Inc., Burbank, 
CA, Research on interactive creation 
of object-oriented software; Scientific 
Computing Associates, Inc, New 
Haven, CT, Integrating numerical 
software libraries with an interac- 
tive scientific computing environment; 
Software Design & Analysis, Inc., 
Boulder, CO, Ada quality toolset; 
Softworld, Inc., Raleigh, NC, Com- 
puter aided software engineering via 
constraint propogation; Topologix, 
Inc., Denver, CO, Parallel Fortran 
analyzer. 

Networking and communications E 
research and infrastructure: Compres- $ 
sion Labs, Inc., San Jose, CA, Com- 
pression of proposed U.S. spectrum- 
compatible HDTV formats for digital 
transmission at 44 million bites per 
second; Datec, Inc., Research Tri- 
angle Park, NC, High performance 
flexible adaptive filtering peripheral 
for digital communication system; 
Meridian Technology Corp., St. Louis, 
MO, Research on a framework for lo- 
cal network resource accounting. 

Information, robotics, and intel- 
ligent systems: Advanced Technol- 
ogy & Research Corp., Laurel, MD, 
The use of neural networks for pro- 
gramming and control of sensory 
based robotics; Advanced Technology 
Transfer, Inc., Raleigh, NC, Minia- 
turized three-dimensional laser range 
finder for robotic manipulation of in- 
dustrial objects, Digital Video Pro- 
cessing, Inc., Rockville, MD, A sign 
language based user system interface; 
Robicon Systems, Inc., Princeton, 
NJ, Integration of knowledge-based — 
systems and neural networks for in- — 
telligent sensorimotor control. — 
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the first place winner, whose project 
was not in mathematics, plans to 
study mathematics in college. There 
were 1431 entries in this prestigious 
competition, the oldest high school 
science contest in the country. 

The top prize went to MATTHEW 

P. HEADRICK, 17 years old, of Chica- 
go, Illinois, who earned a $20,000 
scholarship for his project using mo- 
lecular genetics techniques to iso- 
late for the first time the gene that 
is necessary for nitrogen fixation in 
fresh water blue-green algae. Head- 
rick plans to attend either Princeton 
University or Stanford University 
and to major in mathematics with 
a minor in biology. He also plans to 
work toward a Ph.D. in mathematics, 
in preparation for work in theoretical 
physics. 

One of the second-place winners 
of a $15,000 scholarship was DAvID 
R. Liu, 16, of Riverside, California. 
He developed a model of neural net- 
works on a computer to simulate 
multi-stage visual processing in hu- 
mans. 

Two mathematics projects earned 
students scholarships of $10,000. 
JOSHUA B. FISCHMAN, 17, of Bethes- 
da, Maryland, won fifth place for de- 
veloping a computer program to in- 
vestigate certain properties of p-adic 
continued fractions. ROYCE YUN-TZE 
PENG, 17, of Rancho Palos Verdes, 

California, placed sixth for his at- 
tempts to determine whether two 
planar surfaces, each with a smooth 
edge on a section of its boundary, 
could be bent without stretching so 
that two edges could be matched 
exactly and joined. 

ANDREW LINES, 17, of Arlington, 
Virginia (formerly of Seattle), earned 
eighth place and a $7500 scholarship 
for writing a computer program that 
solves a minimal surface problem of 
soap films. 

The winners were selected by a 
panel of eight scientists following 
interviews designed to evaluate the 
students’ creativity and potential. Of 
the nearly 2000 winners since the 


contest’s inception in 1942, two have 
won Fields Medals, David Mumford 
of Harvard University, and Paul J. 
Cohen of Stanford University. In ad- 
dition, five have gone on to win 
Nobel Prizes, eight have received 
MacArthur Foundation Fellowships, 
and many have been elected to the 
National Academy of Sciences and 
the National Academy of Engineer- 
ing. 


New Mathematics Prize 
Recognizes Women 

The AMS announces the establish- 
ment of the Ruth Lyttle Satter Prize 
in Mathematics, to be awarded in 
odd-numbered years to recognize an 
outstanding contribution to mathe- 
matics research by a woman in the 
previous five years. The first Satter 
Prize will be awarded at the Joint 
Mathematics Meetings in San Fran- 
cisco in January, 1991. 

Joan Birman of the Department 
of Mathematics at Columbia Univer- 
sity donated funds to the AMS in 
memory of her sister, Ruth Satter, 
who passed away last year at the age 
of 66. The income from the funds 
will be used for the prize. 

Professor Satter earned a bache- 
lor’s degree in mathematics and then 
joined the research staff at AT&T 
Bell Laboratories during World War 
II. After raising a family, she at- 
tended the University of Connecti- 
cut at Storrs and received a Ph.D. 
in botany at the age of 43. She held 
a postdoctoral position at Yale Uni- 
versity and a visiting professorship 
at Cornell University before taking 
a position in the biology department 
at the University of Connecticut at 
Storrs. Her research on the biological 
clocks in plants earned her recogni- 
tion in the U.S. and abroad. Pro- 
fessor Birman wished to establish a 
prize to honor her sister’s commit- 
ment to research and to encouraging 
women in science. 

In addition to Professor Birman, 
the prize committee consists of Linda 
Keen of Herbert H. Lehman College 
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AAAS/Westinghouse Award 
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Participants from almost all the 
countries of Europe and South Amer- 
ica are expected to attend, as well as 
participants from Asia. As the ad- 
ministrative center for the Altai ter- 
ritory of the Soviet Union, Barnaul 
is an ideal place for such a meeting. 
The conference organizers are plan- 
ning excursions to unique places of 
the Altai. 

Those wishing to participate in 
the conference may write to: Organiz- 
ing Committee, International Con- 
ference on Ring Theory in Mem- 
ory of A. I. Shirshov, Institute of 
Mathematics, Novosibirsk, 630090, 
U.S.S.R. 


Royal Society Proceedings 

The Royal Society will relaunch its 
prestigious journal Proceedings A, 
which focuses on mathematics and 
the physical sciences. With John En- 
derby of the University of Bristol as 
editor, the journal is being restruc- 
tured to enlarge its topical coverage 
and broaden its appeal. The first issue 
will appear in July, 1990. 

The Royal Society has already re- 
ceived many papers of around 15,000 
words, but would like to encourage 
submissions of papers of less than 
5,000 words or ten printed pages. 
Submissions under 5,000 words will 
be published within three months. 
Longer papers will be published with- 
in six months. 

For further information, contact 
Jonathan Wainwright, Editorial Of- 
fice, The Royal Society, 6 Carlton 
House Terrace, London, England, 
SW1Y 5AG; telephone 01-839-5561, 
extension 298; Fax 01-930-2170. 


ICM-90 Travel Grant Program 
Grants awarded by the National Sci- 
ence Foundation ($200,000) and the 
National Security Agency ($10,000) 
are being administered by the Society 
for support of U.S. mathematicians 
attending the International Congress 
of Mathematicians, Kyoto, Japan, in 
August 1990. Three hundred thirty- 
one applications for support were 
received and reviewed by members 
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of an evaluation panel chosen from 
a pool of names submitted by math- 
ematical and statistical societies, and 
the U.S. National Committee on 
Mathematics. The panel was chaired 
by Stephen D. Smith, University of 
Illinois, Chicago. At their meeting in 
Louisville in January 1990, the panel 
recommended awards for travel sup- 
port to 135 U.S. mathematicians, 
with an average award of $1,500. The 
panel expressed concern at the small 
number (twenty-two) of women ap- 
plicants. As over half of the women 
applicants qualified for awards, the 
panel would like to encourage women 
mathematicians to apply for grants 
of this kind in the future. Of the 
135 awards, one third were made to 
young mathematicians (those within 
six years of their doctorate). 


Assistantships and Graduate 
Fellowships Information 
to Appear Earlier 

The AMS publication Assistantships 
and Graduate Fellowships in the Math- 
ematical Sciences, which has been 
published in December, will now 
appear in October each year. The 
information on assistantships and 
graduate fellowships will be based 
on current academic year informa- 
tion. With many of the deadlines for 
application to graduate school com- 
ing near the end of the academic 
year, it was felt that earlier publica- 
tion of this information would bet- 
ter serve the community than later 
publication of information on the 
upcoming academic year. For the 
same reasons, graduate fellowships 
and postdoctoral study information 
which previously was published in 
the December issue of Notices will 
now appear in the October issue. 


Workshop for College Faculty 
A Workshop for College Faculty on 
Using Graphing Calculators and Com- 
puter Graphing to Enhance the Teach- 
ing and Learning of Precalculus Math- 
ematics and Calculus will take place 
immediately after the August 8-11, 
1990, Joint Mathematics Meetings 
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being held on the campus of The 
Ohio State University. Notices orig- 
inally announced this workshop in 
the April, 1990 issue (pages 443 and 
458); more information is now avail- 
able. The organizers are Franklin De- 
mana and Bert Waits. It will be held 
on Sunday and Monday, August 12- 
13, 1990, at the Holiday Inn on the 
Lane, 328 W. Lane Avenue, Colum- 
bus. There is no charge for the work- 
shop if selected. A limited number 
of $100 partial travel expense awards 
are available from Addison-Wesley 
Publishing Company. The applica- 
tion deadline is June 1, 1990. For 
application, write to the organizers, 
Franklin Demana and Bert Waits, 
1990 College Workshop, Department 
of Mathematics, The Ohio State Uni- 
versity, 231 W. 18th Avenue, Colum- 
bus, Ohio 43210. 


TEX codes used in MathSci. 


ISBN 0-8218-0233-X 
624 pages (hardcover), February1990 


science, and statistics. This handy reference will 
online, from tapes, or on compact disc. 


1980 Mathematics Subject Classification: 00 


AMS/ASA/IMS member $68, List price $85 
To order, please specify USERSGUIDE/NA 


The National Science Foundation 
has initiated a new program to rec- 
ognize a number of the nation’s 
most outstanding and promising 
women scientists and engineers 
who are engaged in academic re- 
search and teaching. The program, 
entitled Faculty Awards for 
Women, is designed to facilitate 
further development of their aca- 
demic careers, providing grants of 
up to five years for research-related 
activities. 

Nominations for the awards 
must be made by a sponsoring 
institution. To be eligible, nomi- 
nees must be U.S. citizens, hold 


Second Edition 


This is the second edition of the MathSci User Guide, which provides support and documenta : 
users Of MathSci, the online database covering the world's literature in all areas of mathematics. Cot g 


: ess 
prove invaluable to the many users who now acc 


started, descriptions of aspects of the database, sample searches, information on source = sond 
explanation of the classification schemes, lists of subject words and keywords, and institution je 


The Mathsci database is derived from six printed publications, Mathematical Reviews Revi 
matical Publications, Current Index to Statistics, Index to Statistics and Probability, Compu ma Ma 
the ACM Guide to Computing Literature. Making this broad range of information available, 
Guide will prove useful to researchers as well as librarians. 
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Funding Information for the Mathematical 
New Program for Women Faculty 


All prices subject to change. Shipment willbe mad 00. 
add, Ist book $5, each additional book $3, mo i: 3 
required. Order from American Mathematical Society, Aas © 
Station, Providence, RI 02901-1571, or call toll free ead 
the U.S. and Canada to charge with VISA or Master 
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| i 
Nissin | | 
aber " 
eCard 
Mt wil 
am in | | 
i T | A Mathematician at AAAS the last day of mathematics. This scheduling “error” may 
É si Alfred B. Willcox not have been a flaw, however, because the short courses 
n" were given for the benefit of non-mathematicians. Indeed, 
natiu]. | [Tie American Association for the Advancement of Science that is a feature of the AAAS meeting which, I believe, 
to ar i (AAAS) held its annual meeting in New Orleans this past um always eL understood me programs prcso 
rogram | February. In the following article, Alfred B. Willcox, Interim papers by scientists, and AAAS consistently attracts the 
! Director of the Office of Governmental and Public Affairs of best, addressed not to themselves and their specialist 
the Joint Policy Board for Mathematics, describes his expe- colleagues, but to general scientific audiences and even 
— 1| | riences as a mathematician attending the meeting. The AMS to the general public. I will comment later on how well 
helps to support mathematical activities at the AAAS meet- AAAS succeeds in capturing and enlightening such a 
ings by contributing to the sponsorship of speakers in math- broad audience. 
— | «matical symposia it cosponsors with the AAAS. In addi- For this reason, I found only a handful of mathemati- 
| tion, the Society has a committee to act as a liaison with cians when I arrived late on February 14. Indeed, I saw 
mu 3 C Mt Bas ie de a only the organizers and presenters of the short courses. 
=| (0 interact with scientists nee aU uscire They reported that the courses were quite successful, 
Z one of them attracting, and holding to the end, over a 
hundred participants. It was a good day for mathematics 
p uan, I attended the Annual Meeting of the Amer- in science. ; 
iN aero for the Advancement of Science (AAAS) Because I set out to observe mathematics and math- 
nfor | ftom Means. I decided to observe the meeting closely ematicians at the meeting, I found the first two days 
E ier |, oni the point of view of a mathematician and report disappointing, even lonely. I saw very few mathemati- 
ps It to my mathematical friends. I have attended many cians, even though I attended most of the sessions in 
gto x Meetings during the past three decades and have the mathematics and computing strand. The reason was 
sing || of dite by two things: the staggering breadth obvious, computing came first in the program, mathe- 
; inti ating sessions for any curious and concerned matics second. My feeling of community picked up as 


jion: Vientist and 
5 and ‘llendance 

tings in 
ite || “AN atten : 
nd on testion d AAAS meetings? My task: To answer these 


the relative absence of mathematicians in the meeting progressed, but I still did not see as many 
Why don’t mathematicians attend AAAS mathematicians as I had expected at the mathematics 


Significant numbers? Should a mathemati- ^ sessions. Where were they? : 
The answer can be found in the program itself, a 


130-page book. The symposia and technical sessions 
were organized into 24 strands, grouped into three 


D 
= 
E 


* meeti 
0 pa... 28 was lo d if wanted 
ath? Partici : ng — seven days, 1t one : : : i 
om Planners Pate in all of the mathematics sessions. The major categories, Natural Sciences and Technology, Social 


T. tis : ad made at least one unfortunate scheduling Sciences and Science Policy (including science education), 
"oi. ^, WO excellent mathematics short courses, on and Global Change. In addition, there were two or three 
ir biomeg nical systems and computer simulation plenary lectures each day by eminent scientists and 
e Wi ‘cal scientists, were scheduled for the first science policy leaders. The variety was staggering, and 


a Bere On ure Symposia (half-day sessions with 3-5 the connections with mathematics numerous. At any 
" : Mathema E theme) with the greatest concentration of hour there was something to lure any mathematician 
fo T coul ics scheduled for the last three days. As far not afflicted with tunnel vision away from the sessions 
| a Was tell, no mathematicians stayed the course. L specifically labeled “mathematics”. 


That was where the mathematicians were, attracted 


|| "ug. 20t abl 
| th e to spend days in New Orleans— A 
A atl ee ey by visions of African Bees, SDI after perestroika, Global 


Could!—so I missed the short courses and 
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Warming, Cold Fusion, and Surveys of Human Sexuality. 
That was the way it should be: We talk to the scientists, 
they talk to us. In fact, I did notice that most of the 
mathematicians I saw were on the program as speakers 
Or organizers. 

Dedicated as I was to mathematics and computing, I 
missed these broader fields. Even so, I felt my horizons 
being greatly expanded. A symposium on Symmetries 
Across the Sciences began with a talk on symmetry in 
mathematics. I worried that the speaker was being too 
pure and abstract. The second speaker, a physicist, put 
my mind to rest by being equally mathematical. The four 
talks did indeed weave a thread of common meaning in 
our diverse approaches to symmetry. A symposium on 

Understanding Computer Viruses raised my pulse rate. 
Two sessions on Computing and Science showed me how 
mathematical models and supercomputers dictate the 
peculiar shape of the engine nacelles of the Boeing 757 
that brought me (safely and smoothly) to New Orleans, 
improve the efficiency of pest control, fight air pollution, 
and design artificial human joint implants. A session on 
Computational and Mathematical Modeling: Oil Produc- 
tion and Water convinced me that mathematics will help 
us extract (or, should I say, squeeze) more than the 6696 
of our oil reserves currently within our grasp. Despite its 
obvious local interest, that session was poorly attended, 
perhaps driving home the importance of jazzy titles. A 
symposium on the Radon and Penrose Transforms and 
Tomography added considerably to my understanding of 
the CAT scanner and the underlying mathematics. It also 
informed me that, for this medical miracle, we humans 
are lucky that our skulls are on the outside, rather than 
inside, of our brains. A symposium on Geometry Today 
revived my interest in this main lode of mathematics 
and amazed me with the prowess of interactive computer 
graphics. Two symposia, on Mathematical Methods in 
the Social Sciences and Probabilistic Proofs and Their 
Applications were, I am sure, equally successful. 

I have not mentioned sessions on science education 
concerns, which, on other occasions, have received a fair 
share of my attention. I may have erred in not attending 
several of these symposia, for there were a fair number 
of attractive ones on undergraduate curriculum reform, 
access to science for women and minorities, the science 
talent pipeline for the 1990s, and similar hot topics. 
One could profitably spend the entire meeting discussing 
these topics with our scientific colleagues. I didn't this 
time and am the poorer for it. 

Finally, there are the evenings. Ah, the evenings 
in New Orleans! The AAAS meeting is a stern task- 
- master, leaving few gaps for sight-seeing or night life. 

venings are filled with receptions or major plenary 
es. Most meeting registrants pick and choose, 
o, in order to sample some of the after-hours 
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attractions of a new city. This time, I pj 
in order to nurse a nagging cold. 1 ake ang 
Allan Bromley, the Special Assi 80 to}, 

à Sistant to tarp | 
for Science and Technology, whom w the i 
Joint Mathematics Meetings in Louisville Misseq , s d 
the same family illness that caused ES Ortun | 
meetings forced him to cancel New oun Miss, 
send his new Associate Director of eae tü 
Technology Policy (OSTP) for Biomedics is iente ay | on 
Wyngaarden, former Director of National psit 7 

Utes y | o 
: E Was aqu] 

Ucation are fj | Jn 

on the Bush agenda and that, Congress Vilis ihe 


President will give science and education a h 
chunk of the money left over after debt service x 
reduction, and entitlements in FY9]. S Presid 2m 
Richard Atkinson, delivered a stiri T 
eus ITIDg Speech on th 
human resources crisis that looms for the 1990s it. 
do not succeed in attracting more of our young schol ` 
and especially more young women and minorities, in, / 
scientific careers. I listened to, and was Captivated by, 
Sally Ride, who spoke eloquently, with some spectacular | 5! 
slides, on monitoring planet earth from space. y 
My conclusion from these five solidly packed dy 
was that it is well worth any mathematician's timet 
listen to his or her mathematical colleagues talk to olli 
scientists about what we are doing. Even better, of cour, 
is to do some of the talking yourself, and, best of it 
to hear our scientific colleagues talk about what E 
are doing. Without this kind of cross-fertilza v 
are in danger of becoming ingrown and Gyr 
John von Neumann once wrote, "As à mathem ji 
discipline travels far from its empirical er j 
beset with growing danger. It becomes mo l'art di 
pure aestheticizing, more and more l'art po arate in! 
the stream, so far from its source, will gui 
a multitude of insignificant branches,- a 
mass of details and complexities.’ ces as the sid 
Nothing brings us so close to our sour league TH | 
for common interest with our scienti an ot sf 
AAAS meeting is one of the best ae cola 
discourse. So, my advice to my ea proadet P 
is: Attend a meeting of the AAAS. It robably 
outlook on mathematics, and 1t will p 
habit, a good habit. 
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jons à | 
sponsors a dozen or two WIE or qu 
c 


If you are interested in speaking topi qf 
posium, or if you wish to suggest ? rofes gr | 
write to the Secretary of Section ^» . 300 | 


Page, New York City Technical Co^" 
New York, NY 11201. 
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ly. | 
UL 
Tesi. 3 
1 
mi li Co 
s "| vice-President and Members-at-Large 
de resident and five members-at-large of the Council 


ence qi | one viceP 


18, Jan, | gj be elected by the Society in a contested election in the fall 
ats K 


tutes gio ice president will serve for a term of two years effective 
NL 1.1991. The Council has nominated two candidates for 
are li January ’ 


ll | ie position, namely: 


e Chandler Davis Hans F. Weinberger 
healthy R 
e dela | The five members-at-large will serve for a term of three 


s. The Council nominated seven candidates. They are: 


Lesley M. Sibner 
Ruth J. Williams 
Lai-Sang Young 


Tesiden, | yA 
1 on ty | David A. Cox 
0s ifs: | John M. Franks 
schon | Kunio Murasugi 
ties, im / Donald St. P. Richards 

ated, | The deadline for petitions proposing additional nominations 
starul | sJuly 6. Such proposals will not reach the Council for action 


ty mail ballot until after that date. 


ced day 
time à President’s Candidates 

to ott Nominating Committee 

f couse, | Three members of the Nominating Committee are to be elected 
t of di | nthe fall of 1990 to serve for a term of three years. Continuing 
nat they | Members are: 

tion € | Joan S. Birman 

cali | James E, Humphreys 
mai) | Barbara Lee Keyfitz 


Ray A. Kunze 
Alan D. Weinstein 
Robert Williams 


ith Victor Klee 

4 Presi Ar : 
d mW 3 ERE William Browder has named three of the six can- 
[art ‘tor the other three places. They are: 


fe it | Henri Gillet 
guis “ty Lawrence Kazdan 


T "t additional candidates will be named. 


Stephen Wainger 


i | Tho mem Editorial Boards Committee 
eagh™ tected in "e of the Editorial Boards Committee are to be 
a y Continuing * fall of 1990 to serve for a term of three years. 


membe : 
con linda Kes TS are: 


rlos Kenig Barry Simon 


CF e Sident w. Daniel Zelinsky 
AM | “ates fo william Browder has named two of the four can- 
of 7 Ton © other two places, They are: 


iff o «C 
e [Tw Men Nolan R. Wallach 
i | tonal candidates will be named. 
"t Robert M. Fossum 
s" | Secretary : 
Urbana, Illinois 
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Nominations by Petition 
Vice-President or Member-at-Large 


Nominations by petition for the positions of vice-president and 
member-at-large of the Council, in the manner described in the 
rules and procedures, are acceptable. 

Petitions are presented to the Council, which, according to 
Section 2 of Article VII of the bylaws, makes the nominations. 
The Council of 23 January 1979 stated the intent of the Coun- 
cil of nominating all persons on whose behalf there were valid 
petitions. 

Prior to presentation to the Council, petitions in aid of a 
candidate for the position of vice-president or of member-at- 
large of the Council must have at least 50 valid signatures and 
must conform to several rules and operational considerations, 
which are described below. 


Nominating Committee 


or Editorial Boards Committee 
The name of a candidate for member of the Nominating Com- 
mittee or the Editorial Boards Committee may be placed on the 
ballot by petition. The candidate's assent and petitions bearing 
at least 100 valid signatures are required for a name to be placed 
on the ballot. In addition, several other rules and operational 
considerations, described below, should be followed. 


— ———————pu—n ám 
Rules and Procedures 


Use separate copies of the form for each candidate for vice-president, member- 
at-large, or member of the Nominating and Editorial Boards Committees. 

1. To be considered, petitions must be addressed to Robert M. Fossum, 
Secretary, P.O. Box 6248, Providence, Rhode Island 02940, and must arrive by 
6 July 1989. 

2 The name of the candidate must be given as it appears in the Combined 
Membership List. If the name does not appear in the list, as in the case of 
a new member or by error, it must be as it appears in the mailing lists, for 
example on the mailing label of the Notices. If the name does not identify the 
candidate uniquely, append the member code, which may be obtained from the 


from the Secretary; however. 


reasonable facsimiles. uo 2 
5. A signature is valid when it is clearly that of the member whose name: oq 


and address is gi in the left-hand column. debes 
dae signature may be in the style chosen by the signer. However, the 
printed name and address will be checked against the Combined Membership. 
List and the mailing lists. No attempt will be made to match variants of i 
with the form of name in the CML A name neither in the CML nor on 
fists is not that of a member. (Example: The name Robert M. Fossum 
a member. The name R. Fossum appears not to be.) 
7. When a petition meeting these various 
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NOMINATION PETITION FOR 1990 ELECTION j 


The undersigned members of the American Mathematical Society propose the na 
Ine of 


as a candidate for the position of (check one): 


O Vice-President 


O0 Member-at-Large of the Council 
L] Member of the Nominating Committee 
L] Member of the Editorial Boards Committee E 


of the American Mathematical Society for a term beginning 1 January, 1991. 


99 
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Columbus Meetings 
August 8-11, 1990 


supplement to Announcement in April Notices 


pease refer to the Preliminary Announcement for this Activities of Other Organizations 

seing which appears on pages 447-484 of the April The Association for Women in Mathematics Panel Dis- 
990 issue of Notices. The Table of Contents and Impor- cussion on Thursday, August 9, at 9:00 a.m. is titled 
mt Deadlines from the preliminary announcement are Enrichment programs in urban public schools. Panelists 

(produced below for convenience. The forms for Prereg- include HARVEY KEYNEs, Talented Youth Mathematics 
‘sration/Housing, MAA Minicourses, and the Summer Project; JACQUELINE RivERS, The Algebra Project; and 
lis of Applicants are located at the back of this issue. PAUL J. SALLY, JR., Young Scholars Program. 


The AWM Prize Session and Membership Meeting 
will begin at 10:00 a.m. instead of 10:15 a.m. on 
Thursday, August 9. 

The National Meeting of Department Heads on Tues- 
day, August 7, at 8:15 p.m. is titled Curriculum reform- 
How does a department chair cause it to happen?. Pan- 
elists include THoMAs W. TUCKER, Colgate University; 
WILLIAM H. Jaco, Executive Director of the AMS, and 


Other AMS Sessions 

The title of the AMS Committee on Science Policy 
hne Discussion to be held on Friday, August 10, at 
WO p.m. is Responsibilities of mathematicians in the 
plementation of the DAVID II Report. 


- Other MAA Talks MicHAEL C. REED, Duke University. This session is be- 
Beale of the presentation to be made by HELAMAN ing sponsored by the Joint Policy Board for Mathematics 
(OR N on Thursday, August 9, at 8:00 a.m. is (JPBM) Committee for Mathematics Department Heads. 
5 in bronze and stone. The title of the Pi Mu Epsilon J. Sutherland Frame 
Lecture to be given by RONALD L. GRAHAM on Thursday, 
IMPORTANT DEADLINES August 9, at 8:30 p.m. is Combinatorics and computers: 
MS Abstracts Coping with finiteness. 
ice for Special Sessions Expired 
X LÀ Poster Sohne Ed MAA Banquet 
| nations for MAA Vadera à It was previously announced that MAA members attend- 
MAA i Papers Expired ing the banquet will be recognized by section. Instead it ; 
Gas has been decided to recognize members by the year they E 
Summer uted Papers Expired joined the Association. £ 
ORDINA t of Applicants June 6 E 
a x nio e tration and Housing June 6 WHERE TO FIND IT E 
mets for ANE Pr eregistration June 6 E 
x AL Terepi > Business Meeting July 10 How to Preregister and Get a Room 
pi atn July 11 75th Anniversary of the MAA 
sige Bes and Cancellations with Housing e Summer Meses of the AMS 
Na, nee Hall x i y AMS Short Course 
N Penquer Cee (90% refund) my K Other Organizations 
Plc y P (50% refund) July 31 Other Events of Interest 
plier epet (50% refund) B 31 Miscellaneous Information 
i S to Preregistration July 31 Timetable 


Maps 


ancellations (50% refund) August 3 
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Room and Board Rates 
The Room and Board Rates chart which appeared on 


Food Services 


Breakfast serving hours are 7:00 
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| page 464 in the April issue of Notices listed incorrect Saturday and Sunday, not 9:00 PX A 9:00 "TN 
| rates for Children (per person). The correct rates are issue. Isted idt v | 
| listed on the chart below. Tn 
The Ohio State University | Th 
Room and Board Rates |0 
M Fo 
2 Adults & 2 Adults & | 
Adults* Children*} 1 Child 6-16 2 Children 6-16 Children | 
(per person) (per person) (whole package) (whole package) ^ under 6 years ** | ^ 
1] MI 
8/5 $35 single $35 single $65 $77 $9 | ( 
$21 double $21 double | . 
| da 
8/6 $35 single $35 single $65 $77 $9 
$21 double $21 double | 
IU 
8/7 $35 single $35 single $65 $77 $9 | " 
$21 double $21 double 
8/8 $35 single $35 single $65 $77 $9 [uA 
$21 double $21 double jh 
| 
| 8/9 . $35 single $35 single $65 $77 $9 | 
: $21 double $21 double y 
a 
( 
8/10 $35 single $35 single $65 $77 $9 N 
$21 double $21 double 
8/11 $35 single $35 single $65 $77 $9 l 
$21 double $21 double E 10 
: ouble rà | 
* There can be a maximum of four adults or children per room. They will EACH be charged the : 
per night. e (gt à» || X 
** There is no room charge for children under six years of age; however, there is a full meal cha” n 
for each such child. 
| These rates differ from those published in the April issue. k 
| 
l 
b 


|| William M. Goldman 
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Invited Speakers 

at AMS Meetings 
The individuals listed below have accepted invitations 
ddress the Society at the times and places indicated. 
| For some meetings, the list of speakers is incomplete. 


toa 


| 
Columbus, OH, August 1990 


Joseph G. Conlon John Morgan 


Michael G. Crandall (Progress in 
(Progress in Mathematics Lecturer) 


Mathematics Lecturer) Michael E. Taylor 


Saunders Mac Lane (AMS-MAA) 


Amherst, MA, October 1990 
Christopher B. Croke John J. Mallet-Paret 
Henry P. McKean, Jr. 


Denton, TX, November 1990 
John Luecke 
Clarence W. Wilkerson 


3 Avner D. Ash 
fter S, Constantin 


Micha l San Francisco, CA, January 1991 
t F. Atiyah Kenneth A. Ribet 


Gib 
Maria à pen Héctor J. Sussmann 
Leonid G M South Bend, IN, March 1991 
Dmag g Makar-Limanov Stephen D. Smith 
- Saari Deane Yang 
| Det Al Tampa, FL, March 1991 
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Invited Speakers and 
Special Sessions 


eighteen months in advance of a meeting. Members 
wishing to nominate candidates for invited addresses 
should send the relevant information to the Associate 
Secretary for the Section who will forward it to the 
Section Program Committee. 


Organizers and Topics 

of Special Sessions 
The list below contains all the information about Spe- 
cial Sessions at meetings of the Society available at the 
time this issue of Notices went to the printer. The sec- 
tion below entitled Information for Organizers describes 
the timetable for announcing the existence of Special 
Sessions. 


August 1990 Meeting in Columbus, Ohio 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: Expired 
Susan Jane Colley and Gary Kennedy, Algebraic geometry 
Zita M. Divis and David Terman, Dynamics of biological 
systems 
Thomas A. Dowling, Dijen Ray-Chaudhuri and Neil 
Robertson, Combinatorics 
Richard K. Guy and Richard J. Nowakowski, Combina- 


torial games 3 
S. K. Jain and S. Tariq Rizvi, Ring theory 
Surinder K. Sehgal and Ronald Solomon, Group theory 


October 1990 Meeting in Amherst, Massachusetts 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 

Colin C. Adams, Hyperbolic manifolds 
M. K. Bennett and Garrett Birkhoff, Lattices, geometry, 

and combinatorics 
Melvyn S. Berger and Robert A. Gardner, Non-linear 

dynamics in mathematics and science 


Haskell Cohen, Semigroups 
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William M. Goldman and Bernard Maskit, Discrete 
groups and geometric structures in 2, 3 and 4 dimen- 
sions 

James E. Humphreys and Ivan Mirković, Lie groups and 
algebraic groups 

Chjan C. Lim, Algebraic graph theory 

V. S. Prasad, Ergodic theory 
Charles Radin and Marjorie Senechal, Aperiodicity and 
order 


November 1990 Meeting in Denton, Texas 
Central Section 
Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 
Avner D. Ash and Mark S. Reeder, Arithmetic groups 
Elizabeth M. Bator, Russell G. Bilyeu and Paul W. Lewis, 
Banach spaces-functional analysis 
Ilya Bakelman, Geometric inequalities and convex bodies 
Scott T. Chapman and Nick H. Vaughan, Commutative 
algebra 
Daniel S. Freed, Robert F. Williams and Michael Wolf, 
Texas topology and geometry 
Anant P. Godbole, The probability theory of patterns and 
runs 
John Luecke and Robert Myers, Low dimensional topol- 
ogy 
Lisa Mantini and Roger C. Zierau, Representation theory 
of Lie groups 
John W. Neuberger and Henry A. Warchall, Differential 
equations 
Peter F. Stiller, Algebraic geometry 
Emil J. Straube, Several complex variables 


November 1990 Meeting in Irvine, California 
Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 
Deadline for consideration: July 16, 1990 
Frank Cannitto, Combinatorial groups 
Paul C. Eklof, Interactions between group theory and 
logic 
Michael D. Fried and Robert M. Guralnick, Interactions 
between group theory and geometry/number theory 
Abel Klein, Quantum and statistical mechanics 
Bernard Russo, Operator theory/operator algebras 


January 1991 Meeting in San Francisco, California 
Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 
Deadline for consideration: September 19, 1990 


March 1991 Meeting in South Bend, Indiana 
Central Section 
Associate Secretary: Andy R. Magid 
Deadline for organizers: June 16, 1990 
Deadline for consideration: To be announced 


j onsi 
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March 1991 Meeting in Tam 
_ Southeastern Section? Florida 
Associate Secretary: Joseph A : 
Deadline for organizers: June 22. Cima 
Deadline for consideration: To be EO 
Ounced 


June 1991 Meeting in Portland 0 
. . Western Section ' 650m 

Associate Secretary: Lance W S 
Deadline for organizers: September 13 19 1 
Deadline for consideration: To be ann er 


August 1991 Meeting in Orono Mai 
Associate Secretary: Lance W. Sm 
Deadline for organizers: November 15, 1990 
Deadline for consideration: To be announced 


October 1991 Meeting in Philadelphia, Pennsylvania 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: January 10, 199] 
Deadline for consideration: To be announced 


October 1991 Meeting in Fargo, North Dakota 
Central Section 
Associate Secretary: Andy R. Magid 
Deadline for organizers: January 25, 1991 
Deadline for consideration: To be announced 


November 1991 Meeting in Santa Barbara, Califor 
Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: February 7, 1991 
Deadline for consideration: To be announced 


ing i i land 
January 1992 Meeting in Baltimore, En 
Associate Secretary: W. Wistar o 
Deadline for organizers: April 8, 1 e 
Deadline for consideration: To be annoi 
; ; jgsouri 
March 1992 Meeting in Springfelt M 
Central Sectio cci 
Associate Secretary: Andy E ps 
Deadline for organizers: June Bering 4 
Deadline for consideration: To be 
; AS 
: jo, T% 
January 1993 Meeting in San AS NT 
Associate Secretary: Dans : 
Deadline for organizers: ae s 5 
Deadline for consideration: o 


52 5 co 
August 1993 Meeting '" A E l 
British Columbia, i “Magid 
Associate Secretary: AD S ih 1992 
Deadline for organizers: Non! e annoi 
Deadline for consideration: 0 pii 
s end] nath 
January 1994 Meeting in CA Cn 
i retary: 15 19 
Associate Sec z pril sne 3 
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1996 Meeting in Orlando, Florida 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: April 12, 1995 
j Deadline for consideration: To be announced 


January 


Information for Organizers 

„jal Sessions at Annual and Summer Meetings are 
E act the supervision of the Program Committee 
E oni Meetings (PCNM). They are administered 
i the Associate Secretary in charge of that meeting 
E staff assistance from the Meetings and Editorial 
i artments in the Society office in Providence. 
Recording to the “Rules for Special Sessions” of the 
ciety, Special Sessions are selected by the PCNM from 
alist of proposed Special Sessions in essentially the same 
manner as Invited Speakers are selected. The number 
of Special Sessions at a Summer or Annual Meeting 
‘s limited. The algorithm that determines the number 
lf Special Sessions allowed at a given meeting, while 
imple, is not repeated here, but can be found in “Rules 
for Special Sessions" on page 614 in the April 1988 issue 
f Notices. 

Fach Invited Speaker is invited to generate a Special 
‘sion, either by personally organizing one or by having 
1 Special Session organized by others. Proposals to 
ganze a Special Session are sometimes requested 
ther by the PCNM or by the Associate Secretary. Other 
ae to organize a Special Session may be submitted 
ia ; penal Secretary in charge of that meeting (who 
mee member of the committee and whose 
inthe a be found below). These proposals must be 

m S of the PCNM at least nine months prior to 
| order that xn which the Special Session is to be held in 
ir Special S committee may consider all the proposals 
t to the pu ions simultaneously. Proposals that are 
directed t Tovidence office of the Society, to Notices, 
"ill have ME other than the Associate Secretary 
limet T4 € forwarded and may not be received in 
I should RC for acceptance. 

Dunced in a noted that Special Sessions must be 
of th otices in such a timely fashion that any 
Wt for ae Society who so wishes may submit an 
P NOn be coe for presentation in the Special 
a Bim € deadline for such consideration. This 
Tact p : Sually three weeks before the deadline for 
Ny Cia] Gs € meeting in question. 
rie and can Sions are very effective at Sectional Meet- 
i ha POsals Tie be accommodated. The processing 
m sued în ess pecial Sessions for Sectional Meetings 
Umm €ntially the same manner as for Annual 
€etings by the Section Program Commit- 
Pecial Session at a Sectional Meeting 


= SO late that its announcement appears 
e 


angotri 


send abstracts for consideration for presentation in that 
Special Session. 


The Society reserves the right of first refusal for the 
publication of proceedings of any Special Session. These 


proceedings appear in the book series Contemporary 
Mathematics. 


More precise details concerning proposals for and 
organizing of Special Sessions may be found in the 
"Rules for Special Sessions" or may be obtained from 
any Associate Secretary. 


Proposals for Special Sessions to the 


Associate Secretaries 
The programs of Sectional Meetings are arranged by the Associate 
Secretary for the section in question: 


Western Section 

Lance W. Small, Associate Secretary 

Department of Mathematics 

University of California, San Diego 

La Jolla, CA 92093 

Electronic mail: g small(gmath.ams.com 

(Telephone 619- 534-3590} 

Central Section 

Andy R. Magid, Associate Secretary 

Department of Mathematics 

University of Oklahoma 

601 Elm PHSC 423 

Norman, OK 73019 

Electronic mail: g-magid(aimath.ams.com 

(Telephone 405 - 325-6711) 

Eastern Section 

W. Wistar Comfort, Associate Secretary 

Department of Mathematics 

Wesleyan University 

Middletown, CT 06457 

Electronic mail: g.comfort(gmath.ams.com 

(Telephone 203 - 347 - 9411) 

Southeastern Section 

Joseph A. Cima, Associate Secretary 

Department of Mathematics 

University of North Carolina, Chapel Hill 

Chapel Hill, NC 27599 — 3902 

Electronic mail: g-cima(gmath.ams.com 

(Telephone 919—962 — 1050) 

As a general rule, members who anticipate organizing Special 
Sessions at AMS meetings are advised to seek approval at least nine 
months prior to the scheduled date of the meeting. No Special Sessions 
can be approved too late to provide adequate advance notice to 
members who wish to participate. 


Information for Speakers 
A great many of the papers presented in Special Sessions 
at meetings of the Society are invited papers, but any 
member of the Society who wishes to do so may submit 
an abstract for consideration for presentation in a Special 
Session, provided it is received in Providence prior to 
the special early deadline announced above and in the 
announcements of the meeting at which the Special 
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Session has been scheduled. Contributors should know 
that there is a limitation in size of a single Special 
Session, so that it is sometimes true that all places are 
filled by invitation. Papers not accepted for a Special 
Session are considered as ten-minute contributed papers. 
Abstracts of papers submitted for consideration for 
presentation at a Special Session must be received by 
the Providence office (Editorial Department, American 
Mathematical Society, P. O. Box 6248, Providence, RI 
02940) by the special deadline for Special Sessions, 
which is usually three weeks earlier than the deadline for 
contributed papers for the same meeting. The Council has 
decreed that no paper, whether invited or contributed, 
may be listed in the program of a meeting of the Society 
unless an abstract of the paper has been received in 
Providence prior to the deadline. 

Electronic submission of abstracts is now available to 
those who use the TEX typesetting system. Requests to 
obtain the package of files may be sent electronically via 
the Internet to abs-request@math.ams.com. Requesting 
the files electronically will likely be the fastest and 
most convenient way, but users may also obtain the 
package on IBM or Macintosh diskettes, available free 
of charge by writing to: Electronic Abstracts, American 
Mathematical Society, Publications Division, P.O. Box 
6248, Providence, RI 02940, USA. When requesting 
the abstracts package, users should be sure to specify 
whether they want the plain TEX, A\4S-TEX, or the IATEX 
package. 
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ennai and eGangotri 


EVERY PLANAR MAP IS FOUR COLORABLE 


Number of Papers Presente d 
—P Joint Authorship 

Although an individual may presen; D 
contributed paper at a meetin 
authorship may be accepte , Provided 4, lon of 
speaks more than once. An author can Spee divi 
in more than one Special Session at the sa DY inv 
__An individual may contribute op] E 
title in any one issue of Abstracts, but ista 
are treated as a separate category. Thus a Int Ath 
abstracts from two individual authors Oe UT 


by them may also be accepted for an issue 


[s y 
B, any combinati tiny, 


. Site Selection for Sectional Meetings 
Sectional Meeting sites are recommended by the 4 
sociate Secretary for the Section and approved byt 
Committee of Associate Secretaries and Secretary, m 
ommendations are usually made eighteen to twenty-four 
months in advance. Host departments supply local ir 
formation, ten to twelve rooms with overhead projectos 
for contributed paper sessions and special sessions, a 
auditorium with twin overhead projectors for initi 
addresses, and registration clerks. The Society pari 
reimburses for the rental of facilities and equipment, a 
for staffing the registration desk. Most host departmets 
volunteer; to do so, or for more information, contact lt 
Associate Secretary for the Section. 


Joint abst |; 


» 
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K. Appel and W. Haken 


(Contemporary Mathematics, Volume 98) 


In this volume, the authors present their 1972 proof of the 
celebrated Four Color Theorem in a detailed but self-contained 
exposition accessible to a general mathematical audience. 
An emended version of the authors’ proof of the theorem, 
the book contains the full text of the supplements and 
checklists, which originally appeared on microfiche. The 
thiry-page introduction, intended for nonspecialists, provides 
some historical background of the theorem and details of 
the authors’ proof. In addition, the authors have added an 
appendix which treats in much greater detail the argument 
for situations in which reducible configurations are immersed 
rather than embedded in triangulations. This result leads to a 
proof that four coloring can be accomplished in polynomial 
time. 


and Canada to charge with VISA or MasterCard. 


All prices subject to change. Shipment will be made by surface. For air delivery 
additional book $3, maximum $100. Prepayment required. Order from American Mat en 
Box 1571, Annex Station, Providence, RI 02901-1571, or call toll free 800-321-4AMS (321- 
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- V pint Mathematics Meetings in San Francisco 
if AMS Special Sessions and Contributed Papers 


yaad Contributed Papers 


; Joint Mathematics Meetings in San Francisco will 
h 


s held January 16-19 (Wednesday - Saturday), 1991. 
Te frst full announcement of the meeting will appear in 
je October 1990 issues of Notices and Focus. This pre- 
jminary announcement is made to encourage members’ 
ynicipation and to provide lead time for submission 
fabstracts for consideration in AMS Special Sessions 
ad for submission of abstracts for AMS and MAA 
Contributed Paper Sessions. 

\ 


AMS Special Sessions 

lis hoped that the list of Special Sessions for this 
meting will be available in the next issue of Notices 

Most of the papers to be presented at these Special 
Mwons will be by invitation; however, anyone con- 
inbuting an abstract for the meeting who feels that his 
ther paper would be particularly appropriate for one of 
lise sessions should indicate this clearly on the abstract, 
ui should submit it by September 19, 1990, three weeks 
di than the normal deadline for contributed papers, in 
mer that it be considered for inclusion. 
à SR Should be prepared on the standard AMS 
M able from the AMS office in Providence or in 
2 EN of mathematics, and should be sent to Ab- 

ity Pos e Department, American Mathematical 
4o = ffice Box 6248, Providence, Rhode Island 
lit are not arge of $16 is imposed for retyping abstracts 

n camera-ready form. 


AMS Contributed Paper Sessions 

d be prepared on the standard AMS form 
be Of m md AMS office in Providence or in depart- 
torial €matics, and should be sent to Abstracts, 
Sto ce a artment, American Mathematical Society, 
i to ae we, Providence, Rhode Island 02940, 
ty charge Y the abstract deadline of October 10, 
ate ng, © Of $16 is imposed for retyping abstracts 
f "tete a Camera-ready form. Late papers will not 
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Me ice me Submission of AMS Abstracts 
“ling g E Ow available to those who use the TEX 
Fea sented ™ and can be used for abstracts of papers 


Re of file at this meeting. Requests to obtain the 


Internet to abs-request@math.ams.com. Requesting the 
files electronically will likely be the fastest and most 
convenient way, but users may also obtain the package 
on IBM or Macintosh diskettes, available free of charge 
by writing to: Secretary to Director of Publication, 
American Mathematical Society, Publications Division, 
P.O. Box 6248, Providence, RI 02940. When requesting 
the Abstracts package, users should be sure to specify 
whether they want the plain TEX, A\4S-TEX, or the IST EX 
package. Again, late papers will not be accepted. 


MAA Contributed Papers 
Contributed papers are being accepted on several topics 
in collegiate mathematics for presentation in contributed 
paper sessions at the meeting. The topics, organizers, 
their affiliations, and the days they will meet are: 


e Professional development for teachers of mathemat- 
ics, JOHN DossEv, Illinois State University, and 
ELIZABETH J. TELES, Montgomery College, Maryland. 
Wednesday and/or Thursday. 

This session is sponsored by the Committee on Fac- 
ulty Development (John Dossey, chair). Papers are in- 
vited that describe departmental, system, state, regional, 
or sectional programs aimed at promoting continued 
faculty growth in mathematics or its teaching. Special 
consideration will be given to programs which are easily 
transported from one setting to another. Topics to be dis- 
cussed can include, but are not limited to, the following: 
special faculty study programs, focused colloquia series, 
reading/study groups, teaching improvement programs, 
and the development and use of technological aids. 


e Statistics and probability, SHELDON P. GORDON, Suf- 
folk Community College, and FLORENCE S. GORDON, 
New York Institute of Technology. Friday and/or 
Saturday. : i 
Contributed papers on any issue relating to statistics 

and probability courses in the mathematics curriculum 

are welcome. For instance, 1.) What are some innovative 
approaches to teaching these courses (such as the use of 
computers and other technology, simulations, exploratory 
data analysis or student “research” projects)? 2.) What 
does statistical literacy mean for liberal arts, science, 
mathematics, business or social science students? 3.) 
What statistical ideas are being introduced into the 
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secondary curriculum and what are the implications for 
the undergraduate curriculum? 


e Alternatives to the lecture method, JAMES R.C. LEITZEL, 
The Ohio State University. Friday and/or Saturday. 


This session, sponsored by the Committee on the 
Mathematical Education of Teachers (COMET), will be 
devoted to classroom practices which provide alterna- 
tives to a strictly lecture approach. Papers are solicited 
which address strategies and techniques for classroom 
practice across a variety of topics in the undergradu- 
ate curriculum. Presentations which represent large and 
small class size and upper division as well as lower 
division courses are desired. 


e Humanistic mathematics, ALVIN WHITE, Harvey 
Mudd College and Humanistic Math Network, MAR- 
ILYN FRANKENSTEIN, University of Massachusetts, 
Boston, and JOAN COUNTRYMAN, Germantown 
Friends High School. Wednesday and/or Thursday 


Contributions are invited that describe teaching, us- 
ing, or creating mathematics as a humanistic discipline. 
The paper should describe the experience and its effect, if 
any, on the point of view. Philosophical and/or historical 
papers that contribute to mathematics as a humanistic 
discipline are also welcome. 


e Lesser known geometrical gems, DON CHAKERIAN, 
University of California, Davis, RICHARD PFEIFER, 
San Jose State University, and JANE SANGWINE- 
YAGER, Saint Mary’s College. Wednesday and/or 
Thursday 


Contributed papers are invited which illustrate inter- 
esting but not widely known results which may be used 
by the teacher to enliven an upper division geometry 


This volume contains the proceedings of a conference, 
sponsored by the Canadian Mathematical Society, on 
Group Actions and Invariant Theory, held in August, 1988 in 
Montreal. The conference was the third in a series bringing 
together researchers from North America and Europe 
(particularly Poland). The papers collected here will provide 
an overview of the state of the art of research in this area. The 
conference was primarily concerned with the geometric side 
of invariant theory, including explorations of the linearization 
problem for reductive group actions on affine spaces (with 
a counterexample given recently by J. Schwarz), spherical 
and complete symmetric varieties, reductive quotients, 
automorphisms of affine varieties, and homogeneous vector 
bundles. 
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GROUP ACTIONS AND INVARIANT T 


A. Bialynicki-Birula, J. Carrell, P. Russell, and D. Snow, Editors 
(Conference Proceedings, Canadian Mathematical Society, Volume 10) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


course. These may include new insi 
classics in geometry that deserve wider ts à 


e Using history in the teaching of mathey,,,; 
ZITARELLI, Temple University, Frj an us hm 

The history of mathematics is ise [ors b 
to enrich and to teach mathematics s S 
session should address such uses in course ers i ti 
liberal arts courses for non-science majos el fim 
courses for mathematics majors. Of particular s Tequite 
descriptions of history of mathematics Ur, 
graduate level courses and those designed for eq i 
majors. calis 


Presentations are normally limited t 
although selected contributors may be given up to twen 
minutes. Individuals wishing to submit papers for a 
these sessions should send the following information 
the MAA Washington office at 1529 Eighteenth Stree, 
NW, Washington, DC 20036 by September 25: 


1. A page giving the author's name, author's addres, 
the intended session, and a one-paragraph abstra 
(for distribution at the meeting); 

2. A one-page outline of the presentation. 


O ten mint 


Rooms where sessions of contributed papers will k 
held are equipped with overhead projector and seret 
Blackboards are not available. Persons having oth 
equipment needs should contact the MAA Associate Se 
retary (Kenneth A. Ross, Department of Mate 
University of Oregon, Eugene, OR 97403) as ae 
possible, but in any case prior to November l Si 
request, the following will be made available: o i 
ditional overhead projector/screen, 35mm aa 
projector, 16mm film projector, or VHS video 
recorder with a color monitor. 
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symposium on Some Mathematical Questions in Biology 


" 


| ural Networks 


| Neur 
Vancouver, Canada, August 2-3 
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, twenty-fourth annual Symposium on Some Mathe- 
tical Questions in Biology on Neural networks will be 
4 on Thursday and Friday, August 2-3, 1990, during 
he Congress of the International Union for Pure and 
„pied Biophysics (IUPAB), July 29— August 3, 1990. 
The symposium is sponsored by the American Mathe- 
mtical Society, the Society for Industrial and Applied 
Mathematics (SIAM), and the Society for Mathematical 
Biology (SMB). 

\ The AMS-SIAM-SMB Committee on Mathematics in 
ithe Life Sclences serves as the Organizing Committee for 
he symposium. The committee at the time this topic was 
lected consisted of Jack D. Cowan (organizer), Michael 
C. Mackey, Marc Mangel, Hans G. Othmer, Richard E. 
Pant (chairman), and John Rinzel. 
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The theme of the symposium is Neural networks. 
There will be two morning sessions, one on Thursday 
ad one on Friday, August 2 and 3, each session including 
lie one-hour lectures. 

: For further information, contact the Symposium Con- 
mue Coordinator, AMS, P.O. Box 6248, Providence, 
Applications for the Landahl Travel Awards from 
min for graduate students to attend this meeting 

àve been submitted by May 25. See the Funding 


the 
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; gation section (Landahl Travel Awards) of the April 
9! Notices for further details. 
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102940 or by electronic mail: BAV@MATH.AMS.COM. 


American Mathematical Society Short Course Series 


Program 


Thursday, August 2, 9:30 a.m. 
Chairman: Robert Miura, University of British Columbia 


Neurodynamics. Jack D. Cowan, University of 
Chicago 

Learning, networks, and approximation theory. T. A. 
PocGio, Massachusetts Institute of Technology 

Neural networks, information theory, and perception 
in animals and machines. RALPH LINSKER, IBM T. J. 
Watson Research Center 


Friday, August 3, 9:30 a.m. 
Chairman: John Rinzel, National Institutes of Health 


Learning and generalization in multi-layered neural 
networks: A statistical analysis. D. RUMELHART, Stanford 
University 

Growing and pruning neural networks: relation to sta- 
tistical mechanics. ALAN LAPEDES, Los Alamos National 
Laboratory 

Perspectives in computational neurobiology. TERRENCE 
J. SEuowski, Salk Institute 


Introductory Survey Lectures on 


Combinatorial Games 


1} 


t 
NS © Elwyn R. Berlekamp, John H. Conway, 
“Wako, Taenkel, Richard K. Guy, Richard J. 
"ski, Vera S. Pless. 


Columbus, Ohio, August 6-7, 1990 


Final registration deadline July 11, 1990. See April 
1990 Notices, pages 482-484 for details. 
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Call For Topics 
For 1992 Conferences 


Suggestions are invited from mathematicians, either 
singly or in groups, for topics of the various confer- 
ences that will be organized by the Society in 1992. 
The deadlines for receipt of these suggestions, as well 
as some relevant information about each of the con- 
ferences, are given below. An application form to be 
used when submitting suggested topic(s) for any of these 
conferences (except the Short Course Series) may be ob- 
tained by writing to the Meetings Department, American 
Mathematical Society, P.O. Box 6248, Providence, RI 
02940, or telephoning 401-455-4146, or sending E-mail 
to MEET@MATH.AMS.COM. 

Individuals willing to serve as organizers should 
be aware that the professional meetings staff in the 
Society's Providence office will provide full support 
and assistance before, during, and after each of these 
conferences. Organizers should also note that for all 
conferences, except Summer Research Conferences, it is 
required that the proceedings be published by the Society, 
and that proceedings of Summer Research Conferences 
are frequently published. A member of the Organizing 
Committee must be willing to serve as editor of the 
proceedings. 

All suggestions must include (1) the names and affil- 
iations of proposed members and the chairman of the 
Organizing Committee; (2) a one- to two-page descrip- 
tion addressing the focus of the topic, including the 
importance and timeliness of the topic, and estimated 
attendance; (3) a list of the recent conferences in the 
same or closely related areas; (4) a tentative list of names 
and affiliations of the proposed principal speakers; and 
(5) a list of likely candidates who would be invited to 

participate and their current affiliations. Any suggestions 
as to sites and dates should be made as early as possible 
in order to allow adequate time for planning. However, 
proposers of conferences should know that, by action of 

the AMS Board of Trustees, the Meetings Department 
‘of the Society is responsible for the final selection of 
"the site for each conference and for all negotiations with 
ae host institution. Individuals submitting suggestions 
conferences listed below are requested to recom- 
or geographic areas which would assist the 
epartment in their search for an appropriate 
of Joint Summer Research Conferences 

cal Sciences, a one-, two-, or three-week 
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e proposed. CC-0. In Public Domain. Gurukul Kangri ColleBeadHreve or Suggestions: 


1992 AMS Symposium in Pu 
The Symposium in Pure Mathemat 
been conducted in the spring of eve 
conjunction with a sectional meeti 
can be held independently of a sectional Meeting and | c or 
serves to honor great accomplishments in mathemati 7 
Proceedings are normally published by the Soci i 
volumes in the series Proceedings of Symposia in Pin n 
Mathematics. 

Topics in recent years have been: 
1984- Pseudodifferential operators and Fourier integral 
operators with applications to partial differential eu | D! 
tions, organized by FRANCOIS TREVES of Rutgers Univer 
sity 
1987 - The mathematical heritage of Herman Weyl, o- 
ganized by R. O. WELLS, JR. of Rice University. 
1989- Complex geometry and Lie theory, organized W | The g 
JAMES CARLSON and C. HERBERT CLEMENS of the Utt | the A 
versity of Utah. Math 


Deadline For Suggestions: September 1, 1990 ki 


re Mathematg “G 
ics has tradition 087- 
n-numbered Yeats jy isn 
ng. The symposim 1988- 


1992 AMS Summer Institute vo 
Summer Institutes are intended to provide "m. i 
standable presentation of the state of the art sally extend Enp 
field of research in pure mathematics and usu r stu | ed 


n 
. um € y Ñ 
over a three-week period. Dates for E mer mectil | e 


must not overlap those of the Society ot yet 
which at the time of this printing hav ug a ue 
determined. There should be a peno "eg by P | Igy 


week between them. Proceedings are MES of $9 | yy 
Society as volumes in the series Proceeal m 
in Pure Mathematics. jit 
Current and recent topics: ANE and m «T 
1988— Operator theory/Operator ag son of th D Ne 
tions, organized by WILLIAM B. ARVE ip G: a nt 
sity of California, Berkeley, an kat Stony 
of the State University of New Yor 
1989 — Several complex variables Re of W 
try, organized by STEVEN G- 
University. 
1990— Differential geometry, 
GREENE of the University © 


and SuiNG-TuNG Yau of Harvar 
Septemb 


erb^ 


1992 AMS-SIAM-SMB Symposium 

d Mathematical Questions in Biology 

day 5 mposium, sponsored jointly by the AMS, 
| ifis Tu for Industrial and Applied Mathematics, and 


| p for Mathematical Biology, is usually held 
p S nction with the annual meeting of a biological 


con closely associated with the topic. Papers from the 
gc are published by the AMS as volumes in the 


posia ER : ; 
Sw — es on Mathematics in the Life Sciences. 


lis |" Current and recent topics: 
onal | 1997- Models in population biology, organized by ALAN 
asi | merus of the University of California, Davis. 

osin | ggg - Dynamics of excitable media, organized by HANS 
B ani | c OTRMER of the University of Utah. : 

lati, | 999-Sex allocation and sex change: Experiments and 
ya | nes, organized by MARC MANGEL of the University 
in | «California, Davis. 

\900-Neural Networks, organized by Jack D. COWAN 
\fthe University of Chicago. 


Deadline For Suggestions: September 1, 1990 


1992 AMS-SIAM Summer Seminar 
edb) | The goal of the Summer Seminar, sponsored jointly by 
‘Uni {ite AMS and the Society for Industrial and Applied 
Mithematics, is to provide an environment and program 
happlied mathematics in which experts can exchange 
li htest ideas and newcomers can learn about the field. 
Proceedings are published by the AMS as volumes in the 
“nts Lectures in Applied Mathematics. 
nde Current and recent topics: 
idit im computational Aspects of VLSI Design with an 
eat M on Semiconductor Device Simulation, orga- 
iu tia e RANDOLPH BANK of the University of Califor- 
etine | gp an Diego, 


$- : 
w maj, putational solution of nonlinear systems of 
MI U 5 Organized by EUGENE ALLGOWER of Colorado 


P. | ig "Riversity, 
m Wen mathematics of random media, organized 
Ad Stat ER KOHLER of Virginia Polytechnic Institute 
Ji Asa a University and BENJAMIN WHITE of Exxon 
) | 55. : Engineering Company. : 
Als b AUD €x dynamics and vortex methods, organized 
oe E erani GREENGaRD of IBM T. J. Watson Research 
pt 1 "Cati ? HRISTOPHER R. ANDERSON of the University 
gL Degg o 05 Angeles. 


ne For Suggestions: September 1, 1990 
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1992 AMS-IMS-SIAM Joint Summer 
Research Conferences in the 
Mathematical Sciences 
These conferences, jointly sponsored by the AMS, the 
Institute for Mathematical Statistics, and the Society 
for Industrial and Applied Mathematics, are similar in 
structure to those held at Oberwolfach and represent 
diverse areas of mathematical activity, with emphasis on 
areas currently especially active. Careful attention is paid 
to subjects in which there is important interdisciplinary 
activity at present. Topics for the seventh series of one- 
week conferences, being held in 1990, are: Probability 
models and statistical analysis for ranking data; Inverse 
scattering on the line, Deformation theory of algebras 
and quantization with applications to physics; Strategies 
for sequential search and selection in real time; Schottky 

Problems; and Logic, local fields, and subanalytic sets. 
If proceedings are published by the AMS, they appear 
as volumes in the series Contemporary Mathematics. 


February 1, 1991 


Deadline For Suggestions: 


Call for Topics for 
1992 AMS Short Course Series 

The AMS Short Courses consist of a series of introduc- 
tory survey lectures and discussions which take place 
over a period of one-and-one-half days during the Joint 
Mathematics Meetings held in January and August each 
year. Each theme is a specific area of applied mathe- 
matics or mathematics used in the study of a specific 
subject or collection of problems in one of the physical, 
biological, or social sciences, technology, or business. 

Current and recent topics: 

Combinatorial games (August 1990), Mathematical 
questions in robotics (January 1990), Cryptology and 
computational number theory (August 1989), Matrix the- 
ory and applications (January 1989), Chaos and fractals 
(August 1988), Computational Complexity Theory (Jan- 
uary 1988). Proceedings are published by the Society | 
as volumes in the series Proceedings of Symposi ñn 
Applied Mathematics, with the approval of the E ; 
Committee. 
Deadline for Suggestions: Suggestions for the 
1992 course should be submitted by July 1, 1999; 
gestions for the August 1992 course should be 
by December 1, 1990. : 
Submit suggestions to: James W. Maxwell, 
Box 6248, Providence, RI 02940. Es 


Digitized by 


Summer Meeting of the 


Canadian Mathematical Society 
June 1-3, 1990 


Tentative Program 


The Summer Meeting of the Canadian Mathematical 
Society (CMS) will be held Friday-Sunday, June 1- 
3, 1990, at Dalhousie University, Halifax, Nova Scotia, 
Canada. 


Scientific Program 


Plenary Speakers 
The names and affiliations of the speakers, titles (where 
available), and the days and times they will talk are as 
follows: 

D. P. BERTSEKAS, Massachusetts Institute of Tech- 
nology, The auction algorithm for assignment and other 
network problems, Friday 9:30 a.m.— 10:30 a.m. 

ROBERT L. BRYANT, Duke University, Sunday 9:30 
a.m. — 10:30 a.m. 

RALPH N. McKENZIE, University of. California, Berke- 
ley, Friday 11:00 a.m. - noon 

CLIFFORD TAUBEs, Harvard University, Computing 
invariants for 4-dimensional manifolds, Saturday 9:30 
a.m. — 10:30 a.m. 


Special Sessions 
Session I: Universal algebra, MATTHEW VALERIOTE, Mc- 
Master University, organizer 
RALPH S. FREESE, University of Hawaii, Honolulu, 
Free and finitely presented lattices 
GEORGE A. GRATZER, University of Manitoba, On a 
proof of Evelyn Nelson 
H. PETER GUMM, SUNY, College at New Paltz, Lazy 
data structures 
MARK HAIMAN, Massachusetts Institute of Technol- 
[o 
P AN RIVAL, University of Ottawa, Order, invariance 
and visibility 
M. Roppy, Brandon University, On a conjecture of 
G. Bruns 
WALTER F. TAYLOR, University of Colorado, Boulder, 
Irreducibility problems in the lattice of interpretability 
types of varieties so 
MATTHEW VALERIOTE, McMaster University, Vari- 
eties having few models 


Session II: Differential geometry, 
University of Waterloo, organizer 

JOHN S. BLAND, University of Toronto 

DENNIS DETURCK, University of Pennsylvania, (yy. 
nections with prescribed curvature and Yang-Mills cure 

ROBERT B. GARDNER, University of North Carolin, 
Chapel Hill, Exact methods for normal forms in conn 
theory 

Niky KAMRAN, McGill University 

M. Kossowsk1, University of South Carolina 

IVAN KupKA, University of Toronto 

J. MiLLSON, University of California, Los Angel 
Rational homotopy theory and deformation problems 
from analytic geometry 


Session III: Topology and global analysis, ANDRE 

Nicas, McMaster University, organizer — — 
JacQuzs C. Hurtusise, McGill University 
H. BLAINE Lawson, JR., SUNY at Stony Broo 
M.-L. MICHELSOHN, SUNY at Stony Brook 
MAUuUNG MiN-Oo, McMaster University 
DANIEL RUBERMAN, Brandeis University 
C. Simpson, Princeton University 


Session IV: Optimization, CARL SANDBLOM; 
University of Nova Scotia, organizer 
M. Best, University of Waterloo i 
J. Desrosiers, HEC, Montreal aswick pedi! 
H. A. ErsELT, University of New Bru 


dancy in randomly generated R a 
J. H. HAMMOND, Harvard Univers stitute of i 
T. L. Macnanti, Massachusetts Dd lyfe 

nology, Some applications of comP we oti! 

combinatorics j ‘versity, - 
JONG-SHI PANG, Johns Hopkins Vp h quatiol 


smooth’ 
convergent Newton methods for non tral 
F. Soumis, Ecole Eolvchn ere : 
MILAN VLAcH, University of ow wk 
4 ] EDWA^ 
Session V: Mathematical education, 
Memorial University, organizer 
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Accommodations 


: Hotel Delta Barri 
number of residence and hotel rooms are uie 


(25 P 
(2.5 km from campus. on a bus route) 


e at COME d RR a Participants 1875 Barrington Street 
jg contact the hotel or unive TEE Telephone: 902-429-7410 or 1-800-268-1133 
y s are subject to a 10% provincial sales tax. Sinel D 7 
yj ihe rale e subject to availability POE 
D d rates are Su JEC uity. ST k 
pons an : Scientific Program Committee: A. Day, Lakehead 
university Residence: University; R. Kane, University of Western Ontario; D. 
ET , Hall, Dalhousie University ROLFSEN, University of British Columbia; C. SANDBLOM., 
shirt ed maid service and breakfast) Technical University of Nova Scotia; W. SHADWICK. 
ls m 902-494-2577 University of Waterloo; and A. THoMPsOoN, Dalhousie 
Es $27 Double $40 University (Chair). 
Local Arrangements Committee: S. SwAMINATHAN, 
a y Hotels: Dalhousie University, Chair 
"| Jord Nelson Hotel - For further information contact: S. Swaminathan, 
(1km from campus on bus route) Department of Mathematics, Dalhousie University, Hal- 
We enih Park Street —— ifax, Nova Scotia, B3H 3H8, Canada, 902-424-3864 or 
rents Telephone: 902-423-6331 by electronic mail: swami@cs.dal.ca. 
rolim, | Single or double $62 Registration Fees 
conn! | Nova Scotian Hilton Students $ 20 
(the location of the Canadian Applied Mathematics Retired or Unemploved Professors S 20 
Society meeting, 2 km from campus, Non-University Teachers $ 20 
near a bus route) CMS/AMS/MAA Members without grants $100 
_ | 181 Hollis Street CMS/AMS/MAA Members with grants $160 
nels Telephone: 902-423-7231 or 1-800-268-7295 Non-members without grants $120 
Ul | Single $82 Double $89 Non-Members with grants $200 
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iie: er's 
limits à 
ONstry, 


i “me 
Wh 


door for erhaps this book's most significant contribution is the way it sets model theory in categorical ema pana the 
Mitan rther work along these lines. Requiring a basic background in category theory, this book will provi a rea ee 
dy understanding of model theory in categorical terms, familiarity with 2-categorical methods, and a useful tool for 
i ?Poses and other categories. 
Ma 
| Bos Pemgg; ; i j h Shipment will be made by 
55, lapos os Sub TITRES All prices subject to change. Shipment ad 
BUS poe ecce ee 8O10 0ean sw. ^ surface. For air delivery add, 1st book $5, each additional 
s mu 111-x LC x enna 0271-4132 Yran book $3, maximum $100. Prepayment required. Order 
idun O Over), December | 6 ican } tical Society, P.O. Box 1571, 
i "iig, COVED), December 1989 from American Mathema ety 


ACCESSIBLE CATEGORIES: THE FOUNDATIONS OF CATEGORICAL MODEL THEORY 


[Tode] 
[alegorie 


ich eee theory, and some set theory. One o 
| PPlicabili € authors specialize to give concrete results about mo 


en N 
tional “mber $19, List price $31, 


Michael Makkai and Robert Paré 


(Contemporary Mathematics, Volume 104) 


Intended for category theorists and logicians familiar with basic category theory, this book focuses on categorical 
theory, Which is concerned with the categories of models of infinitary first order theories, called accessible 
S. The starting point is a characterization of accessible categories in terms of concepts familiar from Gabriel- 
theory of locally presentable categories. Most of the work centers on various constructions (such as weighted 
nd lax colimits), which, when performed on accessible categories, yield new accessible categories. These 


(ions are necessarily 2-categorical in nature; the authors cover some aspects of 2-category theory, in addition to 
à f the main tools used in this study is the theory of mixed sketches, 
del theory. Many examples illustrate the extent of 


ly of these concepts. In particular, some applications to topos theory are given. 


2 Annex Station, Providence, RI 02901-1571, or call toll free 
800-321-4AMS (321-4267) in the U.S. and Canada to 
charge with VISA or MasterCard. 


a 
T, pl amber $25 
Specify CONM/104NA 
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Mathematical Sciences 
Meetings and Conferences 


rithms in Ima 
ge A 
(Apr. 1990, p, 491) 


1990-199] Academ; 

: em 
Operator Theory anq CR Dev, 
Mittag-Leffler Institute Di 
den. (Dec. 1989, p. 1432) 


— 


une 1999 


June-July 1990 Internati 
. National 
Conference on Mathematical Ns 
and Applied Mathematics, Vilnius Us 
(Sep. 1989, p. 917) S 
*1-3. Canadian Mathe 
Summer Meeting, Halifa 


nalysiş, Rome 
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THIS SECTION contains announcements of meetings and conferences of interest to 
some segment of the mathematical public, including ad hoc, local, or regional meetings, 
and meetings or symposia devoted to specialized topics, as well as announcements 
of regularly scheduled meetings of national or international mathematical organizations. 
(Information on meetings of the Society, and on meetings sponsored by the Society, will 
be found inside the front cover.) 

AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, 
and specifies the place, date, subject (when applicable), and the speakers; a second 
full announcement will be published only if there are changes or necessary additional 
information. Once an announcement has appeared, the event will be briefly noted in each 
issue until it has been held and a reference will be given in parentheses to the month, 
year, and page of the issue in which the complete information appeared. Asterisks (*) 
mark those announcements containing new or revised information. 

IN GENERAL, announcements of meetings and conferences held in North America carry 
only date, title of meeting, place of meeting, names of speakers (or sometimes a general 
statement on the program), deadlines for abstracts or contributed papers, and source 
of further information. Meetings held outside the North American area may carry more 
detailed information. In any case, if there is any application deadline with respect to 
participation in the meeting, this fact should be noted. All communications on meetings 
and conferences in the mathematical sciences should be sent to the Editor of Notices, 


matical So 
X, Nova Scotia. 
INVITED SPEAKERS: D.P. Bertseka 
(MIT), R. Bryant (Duke), R. Ma. 


C. Taubes (Harvard). 

SPECIAL SESSIONS: Universal algebn, 
differential geometry, optimization, 
topology and global analysis, mat 
ematical education. 
INFORMATION: G. P. Wright, Ca 
dian Mathematical Society, 577 Ki 
Edward, Ottawa, Ontario, Cant 
KIN 6N5; 613-564-2223. 


* 1-4. A Conference on Algebraic er 
and Its Applications, Purdue Universi 


General Topology an T 
Island Univ. : 


Mappings, Mittag-Leffler Institute, Djur- 


putational Physics, Boulder, Colorado. 


Y { 
May, 


zie (Berkeley), R. Steinberg (U.CLAy, 


sholm, Sweden. (Dec. 1988, p. 1584) 
1989-1990. Special Year in Geometry, 
University of Maryland, College Park, 
MD. (Dec. 1989, p. 1432) 


Spring Term 1990. Aldo Andreotti Spe- 
cial Semester in Pisa, Pisa, Italy. (Mar. 


1990, p. 324) 


CC-0. In Public Domain. Gurukul 


(Sep. 1989, p. 914) 


1990. IMACS Conference on Computer 
Aided Design, Yugoslavia. (Sep. 1989, 
p. 914) 

1990. CWI-IMACS Symposia on Parallel 
Scientific Computing, Amsterdam, The 
Netherlands. (Feb. 1990, p. 216) 

1990. Concentration Year on Stochastic 
Models, Statistical Met s. and Algo- 


angri Ode. aridwa 


care of the American Mathematical Society in Providence. Indiana. i 
DEADLINES for entries in this section are listed on the inside front cover of each issue. In Purpose: In honor of teacher F 
order to allow participants to arrange their travel plans, organizers of meetings are urged renowned mathematician Shree - 
to submit information for these listings early enough to allow them to appear in more than Abhyankar, on the occasion 0.7 
one issue of Notices prior to the meeting in question. To achieve this, listings should be que bi thday i 
received in Providence SIX MONTHS prior to the scheduled date of the meeting. sixtieth bir ERS: rtin, pirkto? 
EFFECTIVE with the 1990 volume of Notices, the complete list of Mathematical Sciences INVITED SEEN Gorenstein, Jp 
Meetings and Conferences will be published only in the September issue. In all other Eisenbud, Feit, Seshadri, But 
issues, only meetings and conferences for the twelve-month period following the month Mumford, Ne ERO sit 
of that issue will appear. As new information is received for meetings and conferences berger, Chazelle, E jj 
that will occur later than the twelve-month period, it will be announced at the end of the berg, Sweedler, eru pept a 
listing in the next possible issue. That information will not be repeated until the date of INFORMATION: A. Se Kent pu 
the meeting or conference falls within the twelve-month period. Mathematics, Un pat 6062) 
ington, KY 4030» 2 
- 606-251-883 
4078; tel: 606 "- 
1989-1990. Academic Year Devoted to 1990. IMACS International Workshop Sixth Summer C Jost 
Hyperbolic Geometry and Quasiconformal ^ on Massively Parallel Methods in Com- 14-16. iX fe 
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McKean. 


CLA), 


algebra, 
ization, 
mat 


Car 
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, pifferential Equations, Ohio Uni- 
97. ens, ObO- 
D a The conference will bring 
experts working on“Boundary 
problems” with the purpose 
value "ing information and view- 
«ve relevant to theory and appli- 
oints The conference will feature 
I hour lectures surveying recent 
P ivances as well as half hour presen- 
Bons of research papers. . 
INVITED SPEAKERS: R.P. Agarwal, Sin- 
gpore;F. V. Atkinson, Canada; J. Bax- 
cy, USA; J. Bona, USA; W. Eberhard, 
W. Germany; L.H. Erbe, Canada; M. 
Faierman, S. Africa; P. Habets, Bel- 
gium; S. Heikkila, Finland; J. Hen- 
dson, USA; H. Kaper, USA; H. 
Langer, E. Germany; J. Mawhin, Bel- 
gium; R. Menniken, W. Germany; A. 
Mingarelli, Canada; J.J. Nieto, Spain; 
D. Ofin, Canada; R. Ortega, Spain; L. 
Sanchez, Portugal; R. Schaaf, USA; 
K Schmitt, USA; A. Schneider, W. 
Germany; J. Schroder, W. Germany; 
J. Serrin, USA; P. Waltman, USA; 
J. Ward, USA; F. Zanolin, Italy; A. 
Zettl, USA. 
INFORMATION: R. Aftabizadeh, Dept. 
of Mathematics, Ohio Univ., Athens, 
OH 45701; 614-593-1268. 


cation 


a Conference on Scientific Compu- 
on the occasion of Hans J. Stetter’s 
Birthday, Vienna, Austria. 


\ C : 
; "ONFERENCE Topics: Ordinary differ- 


Ses Partial differential 
dea a numerical software, vali- 
NVITED putation. 
ER CSS G. Alefeld, U. 
a “a ader, K. Balla, M. Ber- 
Burrage - Boehmer, T.D. Bui, K. 
Ola Fat, R Cash, P. Deuflhard, S. 
raben nla, A. Feldstein, B. Ford, J. 

oven U. Hornung, P.J. van der 
Kaps HRS Iserles, Z. Jackiewicz, P. 
Kulisch = Keller, U. Kirchgraber, U. 
ke Lu 0. Langseth, B. Leimkuh- 
a R. Mattheij, G. Micula, 

Or; ix H. Niederreiter, E.L. 
` +asquali, VI. Pereyra, F.A. 
; atschek, P. Rentrop, E. 
Schwert Schmidt, W. Schoenauer, 
mi, x R.D. Skeel, G. Soed- 
2 sen, ae S. Tasan, P.G. 
petey acker, H.F. Wedde, 


ORMA 
TION: 
Low ION: 


x C.W. Ueberhuber, 
Wersity Vienna, Wied- 


Digitized Mv gena OHAYEFER REg o 


ner Hauptstrasse 8-10/115, A-1040 
Wien, Austria. 


15-20. Global Differential Geometry and 
Global Analysis, Berlin, Federal Republic 
of Germany. (Jan. 1990, p. 57) 

17-23. Partial Differential Equations in 
Complex Analysis, Oberwolfach, Federal 
Republic of Germany. (Jul./Aug. 1989, 
p. 767) 

18-20. Joint WNAR-IMS Regional Meet- 
ing, Montana State University, Bozeman, 
MT. (Mar. 1989, p. 315) 

18-21. A Conference on Partial Dif- 
ferential Equations, in Honor of Shmuel 
Agmon, Inst. of Math., Hebrew Univ., 
Jerusalem, Israel. (Feb. 1990, p. 221) 
18-22.  Fourteenth Mathematical Sci- 
ences Lecture Series on Partially Ordered 
Sets, Johns Hopkins University, Balti- 
more, Maryland. (Oct. 1989, p. 1096) 
18-22. Approximations Diophantiennes 
et Nombres Transcendants, Marseille, 
France. (Jan. 1990, p. 57) 

18-23. The Fifth International Con- 
ference on Topology and its Applications, 
Dubrovnik, Yugoslavia. (Mar. 1990, 
p. 329) 

* 18-23. International IMACS Conference 
on Mathematical Modelling and Applied 
Mathematics, Vilnius, Lithuanian SSR, 
USSR. 


Purpose: To bring together scientists 
in applied mathematics and compu- 
tational experiment, developers and 
users of mathematical models from 
different branches of knowledge for 
information, ideas and experience ex- 
change. 

CONFERENCE Topics: Methodology, 
advanced results in theory and prac- 
tice of numerical methods and algo- 
rithms, nonlinear phenomena mod- 
elling, applications of mathematical 
modelling and computational experi- 
ment, stochastic modelling and com- 
putational statistics. — 
INFORMATION: A.P. Mikhailov, Kel- 
dysh Institute of Applied Mathemat- 
ics, USSR Academy of Sciences, 
Miusskaya pl. 4, Moscow 125047, 


USSR. 
18-26. Recent Developments in Hoo Con- 
trol Theory, Villa Olmo, Como. (Feb. 


1990, p. 221) 
18-29. Radar/Sonar, Minneapo 
(Nov. 1989, p. 1251) 


lis, MN. 


Gangotri 
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18-29. AMS-SIAM Summer Seminar on 
Vortex Dynamics and Vortex Methods, 
University of Washington, Seattle, WA. 


INFORMATION: B. Verducci, AMS, P.O. 
Box 6248, Providence, RI 02940. 


20-22. Sixteenth International Workshop 
on Graph-Theoretic Concepts in Computer 
Science, Berlin, Federal Republic of Ger- 
many. (Jan. 1990, p. 57) 

20-23. 
Dynamical Systems, Conference Center 
“Woudschoten” 
Netherlands. (Mar. 1990, p. 329) 

21-27. Curves and Surfaces, Chamonix- 
Mont Blanc, France. (Apr. 1990, p. 494) 
24-28. 
ence on Ergodic Theory and Combinato- 
rial Number Theory, North Dakota State 
Univ., Fargo, ND. (Apr. 1990, p. 494) 
24-30. Mathematische Probleme in der 
Nichtlinearen Elastizitat, Oberwolfach, 
Federal Republic of Germany. (Jul./Aug. 
1989, p. 767) 

25-29. 
Fuzzy Approach to Reasoning and De- 
cision Making, Bochyne, Czechoslovakia. 
(Oct. 

1989, p. 1096) 

25-29. 
seille, France. (Feb. 1990, p. 221) 
25-July 13. 
Optimization and Free Boundaries, Uni- 
versité de Montréal, Montréal, Canada. 
(Dec. 1989, p. 1437) 

27-29. ACM Conference on Lisp and 
Functional Programming, Nice, France. 
(Jan. 1990, p. 58) 

27-30. 
on Algebraic Hyperstructures and Ap- 
plications, Xanthi, Greece. (Apr. 1989, 
p. 496) 


nt 


Second Symposium on Chaotic 


(near Utrecht), The 


NSF/CBMS Regional Confer- 


International Symposium on 


Logique et Informatique, Mar- 


SMS-NATO ASI: Shape 


Fourth International Congress 


July 1990 


July 1990. AMS Summer Research Insti- 
tute on Differential Geometry, University 
of California, Los Angeles, CA. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


*July 1990. Two Week Computer Alge- 
bra Course at the Research Institute for 
Symbolic Computation, Linz, Austria. 


Purpose: The course is intended to 


provide a profound mathematical 
background for efficient algebraic com- 


| 
| 
1 
Y 


vatn, Iceland. (Sep. 1989, p. 918) 


Meetings and Conferences 
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putations as well as a hands-on-training 


in using the most advanced computer 
algebra systems available. 
INFORMATION: F. Winkler, Course Di- 
rector, RISC-Linz Summer School, 
Johannes Kepler University, A-4040 
Linz, Austria. 


1-7. Modulfunktionen In Mehreren Vari- 
ablen, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 


1-15. International Symposium on Alge- 
braic Topology - Adams Memorial Sympo- 
sium, University of Manchester, England. 
(Sep. 1989, p. 918) 
1-18. Twentieth Summer Session on 
Probability Theory, Saint-Flour (Cantal), 
France. (Mar. 1989, p. 315) 

*2-4. Second International Symposium 
on Databases in Parallel and Distributed 
Systems, Trinity College, Dublin, Ireland. 


Sponsors: IEEE Computer Society, 
ACM SIGARCH, the British Com- 
puter Society, the Irish Computer So- 
ciety, the Office of Naval Research. 
PROGRAM COMMITTEE: P. Apers, 
Twente Univ.; D. Bitton, DB Soft- 
ware; S. Ceri, Politecnio di Milano; U. 
Dayal, DEC; M. Deen, Keele Univ.; 
D. Degroot, Texas Instruments; D. 
Eckland, Intel; A. Elmagarmid, Pur- 
due Univ.; H. Garcia-Molina, Prince- 
ton Univ.; G. Gardarin, INRIA; T. 
Haerder, Kaiserslautern Univ.; H.V. 
Jagadish, AT&T Bell Labs; M. Kit- 
suregawa, Tokyo Univ.; R. Krishna- 
murthy, LIM; P. Larson, Waterloo 
Univ.; M. Livny, Wisconsin Univ.; 
W. Litwin, INRIA; D. McGregor, 
Strathclyde Univ.; M. Missikoff, IASI- 
CNR; C. Mohan, IBM; E. Neuhold, 
GMD; A. Reuter, Stuttgart Univ.; G. 
Schlageter, Hagen Univ.; J. Schmidt, 
Frankfurt Univ.; D. Shasha, New 
York Univ.; A. Sheth, Bellcore; W. 
Staniszkis, CRAI; P. Valduriez, IN- 
RIA; K. Wilkinson, HP Research; 
O. Wolfson, Columbia Univ.; P. Yu, 
IBM. 
INFORMATION: IEEE Computer Soci- 
ety, 1730 Massachusetts Ave., N.W., 
Washington, DC 20036-1903. 


2-6. Tenth Australian Statistical Con- 
ference/Second Pacific Statistical Con- 
gress, Sydney, Australia. (Jul./Aug. 1989, 
p. 768) 

2-6. The Jónsson Symposium, Laugar- 


2-6. Thirty-fourth Annual Meeting of the 
Australian Mathematical Society, Towns- 
ville, Queensland, Australia. (Oct. 1989, 
p. 1097) 

2-6. Fifteenth International Biomet- 
ric Conference, Budapest, Hungary. (Jan. 
1990, p. 58) 

2-7. Groupes Ordonnes et Groupes 
de Permutation, Marseille, France. (Jan. 
1990, p. 58) 

2-10. Continua with Microstructures, 
Villa “La Querceta”, Montecatini Terme. 
(Feb. 1990, p. 222) 

2-31. Time Series, Minneapolis, MN. 
(Nov. 1989, p. 1252) 

2-August 10. Représentations des 
Groupes et des Algebres de Lie, Uni- 
versité de Montréal, Canada. (Feb. 1990, 
p. 222) 

3-6. Eleventh Dundee Conference on Or- 
dinary and Partial Differential Equations, 
Dundee, Scotland. (Sep. 1989, p. 918) 
5-7. Lattice Path Combinatorics and Ap- 
plications, McMaster University, Hamil- 
ton, Ontario, Canada. (Feb. 1990, p. 222) 
6-7. International Colloquium on Appli- 
cations of Mathematics (on the occasion 
of the 80th birthday of Lothar Collatz), 
Hamburg, West Germany. (Feb. 1990, 
p. 222) 

8-14. Variationsrechnung, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 497) 

9-11. “Universita’di Genova - The Ohio 
State University Joint Conference” on 
New Trends in Systems Theory, Genoa, 
Italy. (Jul./Aug. 1989, p. 768) 

9-14. 4ème Colloque International de 
Theorie des Graphes et de Combinatoire, 
Marseille-Luminy, C.I.R.M., France. (Jan. 
1990, p. 58) 

9-20. Geometry and Topology of Four- 
Manifolds, McMaster University, Hamil- 
ton, Ontario, Canada. (May/Jun. 1989, 
p. 602) 

15-20. SIAM Annual Meeting, Chicago, 
IL. (Mar. 1990, p. 329) 

15-21. Stochastic Image Models and Al- 
gorithms, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

15-22. 1990 European Summer Meet- 
ing (Logic Colloquium *90), University of 
Helsinki, Finland. (Feb. 1990, p. 222) 
15-23. Colloquium in Honor of Roland 
Fraisse, Centre International de Recon- 
tres Mathématiques, Luminy, France. 
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16-20. NSF-CB ES 


[7: MS Re i | 
The Polynomial làng Conter ali 
ants of n x m atrices” Dep, ee | 3-4 
Chicago, IL. (Mar, 1999 DE aul Ui 
16-21. Design ang ae 
tific Experiments, 
1990, p. 330) | 
16-27. Regional Institute ; i 
Ute in Do. 
cal Systems, Boston Univ., Boia mM 
(Mar. 1990, p. 330) a 


16-August 3. Conference on “Re, | — 
Discrete Mathematics Cus E 
cent Developments", Univ, of Won 
Laramie, WY. (Apr. 1990, p. 495) ‘Augus 
22-28. Konvexgeometrie, Oberwolfach, 
Federal Republic of Germany. (Ay. 

1989, p. 497) | 
23-27. CADE 10 - Tenth htm | P 
tional Conference on Automated Dedw 
tion, West Germany. (Feb. 1990, 9.24) | “8 
23-28. Fourth International Congress m 
Computational and Applied Mathematis | g 
Leuven, Belgium. (Jan. 1990, p. 58) i 
23-August 4. Third Workshop onStocti | pa 
tic Analysis, Silivri, Istanbul-Turke). (Fe) any 
1990, p. 223) j mc 
24-August 2. A Summer Schoo im ie 
Conference on Proof Theory, Unit? | vis 
of Leeds, Leeds, UK. 


Purpose: This m 
to foster closer Ci 
between mathematical l 
computer scientists inter 


Analysis Of Se ji 
Cambridge Mane al 
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ory and cut elimination, pro iti (fu 
and ordinal analysis, linean ri i 
theory and calculus 0! € | 4 
rams. Mr [ 

proofs and pro£ diit Th 


ITED SPEAKERS: "^ pA) S. 
Nu T. Cocquand DES dE ES 
man (Stanford), Ys Mel |a 


A 
R. Harper (Camee insl 


icht à 
I), GE y, game 
Howe (Cona Ba (ox. | i 
W. Pohlers ( h) „Wallen i 3 (k 
enberg (Munich ^ e Theo ijs £X 
; “pro pem 
INFORMATION: aU af. f f 
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26-29. Interna 2 
Trends in Geometri 


‘ons, University of Madras, 
gam dia. (Sep. 1989, p. 918) 

i 4. Mechanik Und Algebrais- 
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. (Apr. 1989, p. 497) 


4 Pee 
; on Fibonacci Numbers and 
Us ications, Wake Forest Univer- 
Sj per iston Salem, NC. (Nov. 1989, 
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(Mig 1,1252 : 
(Mg m 2. Dynamics of Numerics 
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Numerics of Dynamics, Bristol, 


nag. fand the ES 
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August 1990 


oming ‘August 1990-May 1991. Special Year in 

| | i ; and Quadratic 
Ral Algebraic Geometry and Q 

olfath, poms, University of California, Berke- 

(A. ey, CA. 


PROGRAM: A special year devoted to 
the study of quadratic forms and real 
9 algebraic geometry will bring foreign 
|| and American researchers to the cam- 
pus for visits of varying length for the 


ns 1990-1991 academic year. The plan 
|» | itohavea couple of advanced semi- 
pt lars as well as a more general seminar 
V9 | atthe graduate level per week; to pro- 

Mote interaction among workers in 
e these areas, foster interaction between 


visitors and workers in other areas, 
and to stimulate American research 
gd ^ "these fields. The Special Year's ac- 
jns ; “ities should result in a technical 
sad | Proceedings publication and a survey 
in te a © current state of real algebraic 
b metry and quadratic forms written 
fit | Some of the visiting experts. 
heon (fc SORS: U.C. Berkeley, N.S.A. 
17 ie applied for from NSF and 
tions i *r Sourc s). 


NV 
OD SPEAKERS: M. Knebusch, L. 


Me | Bro 

n ine W. Scharlau, J.-L. Colliot- 
yf : ads c. Andradas, R.S. Parimala, 
«fn ; bere s T.Y. Lam, G. Stengle, 
js. | roe? D. Leep, C. Delzell. 

udi Ly, AON From the organizers: 
td! | Uc Pu Dept. of Mathematics, 
qu amor eley, email: 


sti f Robso mot berkeley edu) and R. 
yf | (tobby "EBON State Univ. email: 
ath.orst.edu), 


Gay... OPO 
"gis Al Confe 
s. 
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Anlon A EAKERS: C, Adams, L. 


Digitized 


eS University of 


NE am 
‘Vieetings and Conferences 


Sha, M. Thistlethwaite, and others to 
be announced. 

INFORMATION: W. Kazez or C. Mc- 
Crory, Math. Dept., Univ. of Georgia, 
Athens, GA 30602; Bitnet: will@uga 
or cmccrory@uga. 


2-3. AMS-SIAM-SMB Symposium on 
Some Mathematical Questions in Biology, 
Neural Networks, Vancouver, Canada. 
(Mar. 1990, p. 330) 


5-9. From Topology to Computation: 
Unity and Diversity in the Mathematical 
Sciences (in Honor of Professor Stephen 
Smale’s 60th Birthday), Berkeley, CA. 
(Jan. 1990, p. 58) 

5-11. Mathematical Methods in Tomog- 
raphy, Oberwolfach, Federal Republic of 
Germany. (Apr. 1989, p. 497) 

5-11. International Conference on Ap- 
proximation Theory, Hungary. (Oct. 1989, 
p. 1097) 

6-7. AMS Short Course on Combinato- 
rial Games, Columbus, Ohio. 


INFORMATION: M. Foulkes, AMS, P.O. 


Box 6248, Providence, RI 02940. 


6-9. 1990 Joint Statistical Meetings, 
Anaheim, CA. (Mar. 1988, p. 466) 
6-10. Singularities, Honolulu, Hawaii. 
(Feb. 1990, p. 223) 

8-11. Joint Mathematics Meetings, Ohio 
State University, Columbus, OH. (includ- 
ing the summer meetings of the AMS, 
AWM, MAA and PME). This is the 75th 
Anniversary of the MAA. 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


8-11. The Fifth KIT Mathematics Work- 
shop, Korea Institute of Technology, Tae- 
jon, Korea. (Mar. 1990, p. 330) 
11-14. Crypto °90, University of Cali- 
fornia, Santa Barbara, CA. (Apr. 1990, 
p. 495) 

12-13. Workshop on Using Technology 
to Enhance the Teaching and Learning 
of Calculus and Precalculus Mathematics, 
The Ohio State Univ., Columbus, OH. 
(Mar. 1990, p. 330) : 
12-18. Algebraische Zahlentheorie, Ober- 
wolfach, Federal Republic of Germany. 
Apr. 1989, p. 497) 

ee 18. Pre-Congress Topology Confer- 
ence, University of Hawaii, Honolulu, 
HI. (Feb. 1990, p. 223) P 
13-16. Alaska Conference, Quo Vadis, 


Gangotri 


Graph Theory?, University of Alaska, 
Fairbanks, AK. (Oct. 1989, p. 1097) 
13-17. Fifth International Conference 
on Hadronic Mechanics and Nonpoten- 
tial Interactions, University of Northern 
Iowa, Cedar Falls, Iowa. (Jul./Aug. 1989, 
p. 768) 

13-17. Eleventh IFAC World Congress, 
Tallin, USSR. (Sep. 1989, p. 918) 

13-17. Algebraic Geometry and Ana- 
lytic Geometry, Tokyo, Japan. (Sep. 1989, 
p. 919) 

13-17. 1990 International Conference on 
Parallel Processing, Pennsylvania State 
University, University Park, PA. (Dec. 
1989, p. 1438) 

13-17. NSF/CBMS Conference on Ran- 
dom Number Generation and Quasi-Monte 
Carlo Methods, Univ. of Alaska, Fair- 
banks, AK. (Mar. 1990, p. 331) 

13-18. Institute of Mathematical Statis- 
tics Fifty-third Annual Meeting(jointly 
with the Second World Congress of the 
Bernoulli Society), Uppsala, Sweden. (Sep. 
1989, p. 919) 

13-18. Tsukuba International Confer- 
ence on Representations of Algebras and 
Related Topics, University of Tsukuba, 
Japan. (Nov. 1989, p. 1253) 

14-18. The Asian Mathematical Con- 
ference 1990, Hong Kong, China. (Sep. 
1989, p. 919) 

14-18. Harmonic Analysis, Sendai 1990, 
Tohoku University, Sendai, Japan. (Feb. 
1990, p. 223) 

14-18. Zeta Functions in Geometry, 
Tokyo Institute of Technology, Tokyo, 
Japan. (Feb. 1990, p. 223) 

* 15-19. International Conference on Knot 
Theory & Related Topics, Naniwa-Kaikan 
Hotel, Osaka City, Japan. (Please note 
change in location from Apr. 1989, p. 497) 
15-19. International Conference on Com- 
mutative Algebra and Combinatorics, 
Nagoya University, Nagoya, Japan. ( Feb. 
1990, p. 224) 

15-20. Conference on Gaussian Random 
Fields (The Third Nagoya Lévy Seminar), 
Nagoya University, Nagoya. Japan. (Nov. 
1989, p. 1253} 

16-18. SIGAL International Symposium 
on Algorithms, Tokyo, Japan. (Oct. 1989, 
p. 1097) 

16-19. Current Topics in Operator Alge- 
bras, Nara Ken-New Public Hall, Nara, 
Japan. (Feb. 1990, p. 224) 

18-22. The Second International Confer- 
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ence on Graph Theory, Kanagawa, Japan. 
(Feb. 1990, p. 224) 

19-20. Inverse Problems in Engineering 
Sciences, Osaka Institute of Technology, 
Osaka, Japan. (Feb. 1990, p. 224) 
19-25. Mathematische Methoden Des 


VLSI-Entwurfs Und Des Distributed Com- 


putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 
20-24. Second International Joint Con- 
ference of the ISSAC-90 and the AAECC- 
8, Nihon University, Tokyo, Japan. (Feb. 
1990, p. 224) 
20-24. International Conference on Com- 
binatorics (ICC '90), Hefei, Anhui, China. 
(Apr. 1990, p. 495) 
20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. (Jan. 1990, 
p. 59) 
21-29. The International Congress of 
Mathematicians 1990, Kyoto, Japan. 
(Nov. 1988, p. 1389) 
23-September 1. Twenty-eigth Interna- 
tional Symposium on Functional Equa- 
tions, Graz-Mariatrost, Austria. (Dec. 
1989, p. 1438) 
26-September 1. Komplexe Analysis, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1989, p. 497) 
27-31. Eleventh Prague Conference on 
Information Theory, Statistical Decision 
Functions and Random Processes, Praha, 
Czechoslovakia. (Jan. 1990, p. 59) 
28-30. IMACS European Simulation 
Meeting on Problem Solving by Simula- 
tion, Esztergom, Hungary. (Mar. 1989, 
p. 316) 
28-31. Operations Research 1990, Inter- 
national Conference Operations Research, 
Vienna, Austria. (Jul./Aug. 1989, p. 768) 
29-3]. International Colloquium on 
Words, Languages, and Combinatorics, 
Kyoto Sangyo University, Kyoto, Japan. 
(Feb. 1990, p. 224) 
30-September 1. International Sympo- 
sium on the Semigroup Theory and its 
Related Fields, Ritsumeikan University, 
Kyoto, Japan. (Feb. 1990, p. 224) 
30-September 2. International Sympo- 
sium on Functional Differential Equa- 
tions and Related Topics, Kyoto Shi- 
gaku Kaikan (YOUAND)), Kyoto, Japan. 
(Feb. 1990, p. 224) 
30-September 4. International Confer- 
ence on Potential Theory, Nagoya, Japan. 
(May/Jun. 1989, p. 602) 
30-September 4. International Sym- 


posium on Computational Mathematics, 
Matsuyama, Japan. (Feb. 1990, p. 224) 
31-September 1. Tokyo History of Math- 
ematics Symposium 1990, University of 
Tokyo, Tokyo, Japan. (Feb. 1990, p. 224) 
31-September 2. Conference on Repre- 
sentation Theories of Lie Groups and Lie 
Algebras, Lake-Kawaguchi, Yamanashi, 
Japan. (Feb. 1990, p. 224) 
31-September 4. International Sympo- 
sium on Functional Analysis and Re- 
lated Topics, Sapporo, Japan. (Feb. 1990, 
p. 225) 

31-September 4. General Topology and 
Geometric Topology Symposium, Uni- 
versity of Tsukuba, Japan. (Feb. 1990, 
p. 225) 


September 1990 


September/October 1990. IMACS- 
GAMM Conference on Computer Arith- 
metic, Scientific Computation and 
Mathematical Modelling, Bulgaria. (Sep. 
1989, p. 919) 


IMACS Symposium on Modelling and 
Simulation of Electrical Machines, EN- 
SEM - Nancy, France. (May/Jun. 1989, 
p. 602) 

2-7. Twelfth International Conference on 
Nonlinear Oscillations, Cracow, Poland. 
(Sep. 1989, p. 919) 

2-7. International Conference on Integral 
Equations and Boundary Value Problems, 
Yantai University, Shandong, People's 
Republic of China. (Nov. 1989, p. 1253) 
2-8.  Topologie, Oberwolfach, Federal 
Republic of Germany. (Apr. 1989, p. 497) 
3-6. Fourth Asian Logic Conference, 
Tokyo, Japan. (Mar. 1989, p. 316) 

3-7. IMACS Symposium on Intelligent 
Models in Systems Simulation, Brussels, 
Belgium. (Mar. 1989, p. 316) 

3-7. Representation des Groupes et Anal- 
yse Complexe, Marseille, France. 
(Jul./Aug. 1989, p. 768) 

3-7. International Conference on Dynam- 
ical Systems and Related Topics, Nagoya 
University, Nagoya, Japan. (Feb. 1990, 
p. 225) 

3-8. Physical Interpretations of Rela- 
tivity Theory, Imperial College, London, 
England. (Mar. 1990, p. 331) 

8-12. Neuronet-90: IMACS International 
Symposium on Neural Nets and Neu- 
ral Computers, Prague, Czechoslovakia. 
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the Art, Il Ciocco, Castelveochj late 
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PURPOSE: To rev 
of algorithms for Solving Ji 
tems, particularly of large di 
Special attention is paid to a 
for parallel computers, 
INVITED SPEAKERS: C, Broyden B 
sex), V. Pan (NY), ©. Axelsson Ni 
Jmegen), A. Björk (Linköping), Ẹ 
Spedicato (Bergamo), J. Abaffy (h. 
dapest), W. Hackbusch (Kiel), H, 
Yserentant (Dortmund), G, Meuran ' 
(Villeneuve), L. Dixon (Hatfield), M. 
Cosnard (Lyon), Y. Robert (Lyon), |. 
Duff (Harwell), I. Galligani (Bologna), 
G. Radicati (Roma). 
INFORMATION: Course Director, E 
Spedicato, Dept. of Math. Univer 
sita, via Salvecchio 19, 24100 Bee 
amo, Italy; Tel: 035/277514, Fx 
035/243054. 


10-12. Second International Workshop 
on Advances in Robot Kinematics, Lint. 
Austria. (Mar. 1990, p. 332) 
10-14. Mathematiker-Kongress, n 
den, German Democratic Repu 
(Jul./Aug. 1989, p. 769) 
10-14. Greco Calcul Forme 
France. (Jan. 1990, p. 60) m 
10-14. Real Analysis and Mea ; 
ory, Capri, Italy. (Mar. 19 p" 
10-October 5. School oP 
Aspects and Applications onal cen 
Evolution Equations, Intern EU Tur 
for Theoretical n 
(May/Jun. 1989, P. 602) piri 
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top researchers discussit i 
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g COMMITTEE: K. Arasu 
), M. Ashbacher (Cal- 
Dinitz (Vermont), R. Foote 


\ pont) D. Jungnickel (Giessen), 
hig) a: AS ? 


Waterloo). 
COM J. Alperin (Chica- 
D Cameron (London), J. Dillon 
p ` of Defense), D. Gorenstein 
G. Higman (Oxford), D. 


h), s 
dink (Auburn), J. Thompson 


(Cambridge), A. Bruen (Western On- 
urio), J. Conway (Princeton), W. Feit 
(Yale), J. Hall (Michigan State), W. 
Kantor (Oregon), J. van Lint (Eind- 
hoven), R. Mullin (Waterloo), G. 
Sitz (Oregon), J. Tits (College de 
France), R. Wilson (Caltech). 
INFORMATION: Marshall Hall Con- 
ference, Dept. of Math. and Stat., 
Univ. of Vermont, 16 Colchester Ave., 
Burlington, VT 05405. 


‘6-22. Ankündigung der Jahrestagung 
190, Universitát Bremen, Bremen, W. 
Germany. 


CONFERENCE Topics: Algebra, zahlen- 
theorie, diskrete mathematik, logik 
und theoretische informatik, geome- 
tne, topologie, funktionalanalysis, 
komplexe analysis, differentialgleich- 
ungen, angewandte mathematik, nu- 
merik, stochastik. 
dum SPEAKERs: F. Hirzebruch, 
\ [m K. Kirchgássner, Stuttgart; J. 
Tm dus, Jerusalem; B. Trager, 
Kiel own Heights; W. Hackbusch, 
nu Bender, Kiel; W. Schmid, 
i mere USA; L. Lovász, Budapest; 
OTR Münster; G.-M. Greuel, 
— aa R. Pyke, Seattle; R. 
Sea sorts M.-F. Vignéras, Paris; 
Mainz: midt, Boulder; M. Kreck, 


Nei, Bona aD Princeton; E. 
AFORM E 

der p ATION: Organisations-Komitee, 
Matik y M 1990, FB Mathe- 
;, formatik, Universitat Bre- 


Men, p. 
Ig 2800 Bremen 33. 
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* |9-21. Third IMACS International Con- 
ference on Modelling and Simulation of 
Electrical Machines and Static Convert- 
ers, ENSEM - Nancy, France. 


PURPOSE: The conference aims at 
establishing a high-standard interna- 
tional meeting point in order to ex- 
change informations and new results 
of research in modelling and simula- 
tion in the various fields of electrical 
engineering. 

INFORMATION: Secretariat IMACS- 
TCI '90, A. Rezzoug, G.R.E.E.N.- 
E.N.S.E.M., 2, rue de la Citadelle, B.P. 
850, 54011 Nancy Cedex, France; 
Telex: ENSEM 961316 F, Tel:83 32 
39 01; Telefax: Club F I P 33/83 32 
42 50. 


21-27. International Functional Analysis 
Meeting on the Occasion of the Sixti- 
eth Birthday of Professor M. Valdivia, 
Peniscola (Castellón), Spain. (Apr. 1990, 
p. 497) 
23-29. Random Graphs and Combinator- 
ical Structures, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1989, p. 498) 
24-28. Structure Galoisienne Arithme- 
tique, Marseille, France. (Jan. 1990, p. 60) 
24-28. 
Symposium on Computer Arithmetic, Sci- 
entific Computation and Mathematical 
Modelling - SCAN 1990, Albena (near 
Varna), Bulgaria. (Feb. 1990, p. 225) 

* 24-28. International Symposium on Struc- 
tures in Mathematical Theories, San Se- 
bastian, Espagna. 


IMACS-GAMM International 


INFORMATION: J. Echeverria or A. 
Ibarra, Dept. de Logica y Filosofia 
de la Ciencia, Universidad del Pais 
Vasco, Euscal Herriko Unibertsitatea, 
Apartado 1249, E-20080 San Sebas- 


tian. 


24-29. Mathematical Modelling of In- 
dustrial Processes, Tecnopolis, Bari. (Feb. 


1990, p. 225) 


Ibero-American Conference, 


24-30. 
Seville, Spain. (Apr. 1990, p. 27) 
25-29. International Symposium on 


Structures in Mathematical Theories, San 
Sebastián, Spain. (Apr. 1990, p. 497) 
Marseille, France. (Jan. + 27-29. Topology and Geometry of Mani- 
folds, Bologna, Italy. 


INVITED SPEAKERS: A. Costa (UNED, 


cc-o.Madrid)o dB GHKRYI (Univ of Qre- Haridwar 


28-29. 
cations, Miami University, Oxford, OH. 
(Apr. 1990, p. 497} 

30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


gon), T. Hangan (Univ. de l'Haute Al- 
sace), D. Repovs (Univ. Ljubljana), A. 
Sanini (Polit. di Torino), G. Tomassini 
(S.N.S. Pisa). 

INFORMATION: M. Ferri, University 
of Bologna, Dipartimento di Matem- 
atica, Piazza di Porta S. Donato, 
5-40127 Bologna (Italia); Tel: 
(051)354401; Telefax: (051) 354490; 
email: bitnet-ferri@dm.unibo.it. 


Linear Algebra and its Appli- 


October 1990 


1-5. Organisations et Theorie des Jeux, 
Marseille, France. (Jan. 1990, p. 60) 
1-5. Third Joint Europe/U.S. Short 
Course in Hypersonics, RWTH Aachen 
Univ. of Technology, Federal Republic 
of Germany. (Mar. 1990, p. 332) 
5-6. Math-History Conference, LaCrosse, 
WI. (Jan. 1990, p. 60} 
5-7. Workshop on Partial Differential 
Equations, Cornell Univ., Ithaca, NY. 
(Mar. 1990, p. 332) 
7-13. Arbeitsgemeinschaft Mit Aktuellem 
Thema, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
8-12. Congres Franco-Sovietique de Pro- 
grammation Mathematique, Marseille, 
France. (Jan. 1990, p. 60) 
14-20. Geometrie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 
15-19. Modeles pour L'Analyse des Don- 
nees Multidimensionnelles, Marseille, 
France. (Jan. 1990, p. 60) 
15-19. 
Matemáticas, San José, Costa Rica. (Feb. 
1990. p. 225) 

*18-21. Sixteenth Annual Convention of 
the American Mathematical Association 
of Two-Year Colleges, Dallas, TX. 


Tercer Congreso Nacional de 


KEYNOTE SPEAKER: James Voytuk, 
Director of MS 2000 Project. 

INFORMATION: E.W. Robinson, Cedar 
Valley College DCCCD, 3030 N. Dal- 
las Ave., Lancaster, TX 75134-4997; 
or T. Thompson. Brookhaven Col- 


lege DCCCD, 3939 Valley View Lane, — 


Farmers Branch, TX 75244-4997. 


Meetings and Conferences 
Digitized by Arya Samaj Foundation Chennai and eGangotri 


19-20. Nineteenth Midwest Conference 
on Differential and Integral Equations, 
Univ. of Missouri-Rolla, Rolla, MO. 


INFORMATION: L. Roeling, Dept. of 
Mathematics, University of South- 
western Louisianna, Lafayette, LA 


of Reductive Gr 

: Oups 0v me 
Mathematical Sciences a Pig | p 
tute, Berkeley, CA Resear A [rr 


1 (Apr. 1990, p. 498) 70504. * (Jan, hy | ll 
16-17. Tenth 990, ng M 
* 19-20. Twelfth Midwest Probability Col- A i Annual g ° «all 
loquium, Northwestern University oaoa ec ge Mathematical, Eco- a. Regional Conference Mti L 
Evanston, IL 2 nomics, Oberwolfach, Federal Republic ial Equations, Virginia p € on Din, 
XE of Germany. (Apr. 1989, p. 498) e and State University tiq os 
INVITED SPEAKERS: M. Talagrand, B. — 29-November 2. Trieste Conference on i ; lii 
Davis, G. Lawler. Integrable Systems, Trieste, Italy. (Jan. INVITED SPEAKERS: 
INFORMATION: M. Pinsky, Dept. of — 1990, p. 61) Sell. Mindescte os Beals, Yale 1-4. 
3 E > ; J. Ra dti 
Mathematics, Northwestern Univer 29-November 2. Algorithme Parallele et INFORMATION: SEARO Michiy fede! 
sity, Evanston, IL 60208; email: 4 hit Nouvelles Marsei Mathemati SEARCDE, cate 1989, 
Ends @mathmwnedu rchitectures Nouvelles, Marseille, France. : atics, Virginia Polytechnj has 
«i ` { : (Jan. 1990, p. 61) Stitute and State Univ Bl; us (s 
"3 aĉi 
20-21. Eastern Section, University of 29-November 2. The International Con- VA 24061-0123; 703.231651 | iF 
Massachusetts at Amherst, Amherst, MA. ference “D-Modules and Microlocal Ge- ps d Pase on inten agemi 
» J; earcde@vtmath. ` 
INFORMATION: W. Drady, American EM , Lisbon, Portugal. (Mar. 1990, math.vt.edu, 1989. 
Mathematical Society, P.O. Box 6248, y 18-24. Komplexitätstheorie Ober! m 
Providence, RI 02940. 29-November 16. Workshop on Mathe- fach, Federal Republic of Genes a m C 
matical Ecology, Trieste, Italy. (Jan. 1990, 1989, p. 498) ud = 
21-27. Mathematische Methoden In Der p. 61) * 19.22 : New 
s : -22. Huygens’ Principle 1690-1 
ee Oberwolfach, Federal Republic — 31-November 3. Latinamerican Semi- Theory and Applications, Sdn E 
of Germany. (Apr. 1989, p. 498) nar on Applications of Mathematics and The Hague, The Netherlands. m 
21-27. Arithmetik der Körper, Oberwol- Computer Science to Biology, La Habana, san 
fach, Federal Republic of Germany. (Oct. Cuba. (Feb. 1990, p. 226) PURPOSE: To present modem dewp |^. 
1989, p. 1098) ments in mathematical methodsintte | 7-7. 
: ; p theory of wave propagation; physicd | senta 
*21-27. International Functional Analysis November 1990 i P d. diffraction | Rese 
; EDT aspects of scattering an 
Meeting on the Occasion of the Sixti- f > tational modeling | 1990 
eth Birthday of Professor M. Valdivia, E Central Section Meeting of the A [us 
Peñiscola, Spain. (Please note changes S, University of North Texas, Den- app dedos au, Uti | volf: 
from Oct. 1989, p. 1 098) ton, TX. INFORMATION: Congress m j z 
versity of Twente, P.O. Box 2^ an 
SPoNsoRs: Univ. of Valencia and INFORMATION: W. Drady, AMS, P.O. AE Enschede, The Netherlands. Il-1 
Polytechnical Univ. of Valencia. Box 6248, Providence, RI 02940. 8- Matliemarics andi Applications: fun 
CONFERENCE Topics: : 125,29. Mathema og in 
den es ca E MA a ebrcoeinliclikeltemafe auf Grup- University of Bahrain, State of i 
theory, function spaces, holomorphy, GC ee m cid Ublicsor CONFERENCE TOPICS: Numer | B 
topological tensor products and oper- ^ x > P- 8) ysis, applied analysis, differenti ( 
Bee deals: 5-7. Second SIAM Confernce on Linear tions, applied statistics. gel c 
INVITED SPEAKERs: Altomare, Anse- Algebra in Signals, Systems & Controls, INVITED SPEAKERS: I. P s n 
mil, Aron, Bessaga, Bombal, Cobos, San Francisco, CA. (Sep. 1989, p. 920) B.W. Conolly, UK; 71 | à 
A. Defant, S. Dierolf, Diestel, Dineen, 6-7- 1990 ACM Conference on Critical U.K.; W.N. Everitt, "s USA: [o os 
Florencio, Floret, Godefroy, Isidro, Issues, Arlington, VA. (Apr. 1990, p. 498) ons, France; L. Markus ; ups à 
Jarchow, Heinz, Kónig, Llavona, Laur- 9-11. Third Annual Conference on Tech- Mawhin, Belgium; Ma Rao, D: E 
sen, Meise, Moscatelli, Mujica, Nach- nology in Collegiate Mathematics, The J. Noye, Australia, H Tae U^ i 
bin, Orihuela, Pelczyński, Pietsch, Ohio State Univ., Columbus, OH. (Mar. A.B. Tayler, U-K-; T Ae 
Pisier, Schachermayer, Schmets, Task- 1990, p. 333) J.R. Whiteman, U. KS anh t 
inen, Terzioglu, D. Vogt. n ferential Geometry Day, Eastern Bahrain; y Abstracts Py ! 
iversi FO : rece 
22-25. Fifth Jerusalem Conference on In- Ton ` 498) a donll (Apr. A papers shou dbe y : 
formation Technology (JCIT-5), 10 ji qi E es September 15, 1990. “a sey M sg 
Jerusalem, Israel. (Jan. 1990, p. 60) Gf Cite a veziem Section, University INFORMATION: oe un gf 
26-27. Statistical Mechanics at the 45th c DeC Mathematics Depas 31008 Jay, 
Parallel: Fourth Annual Meeting, Univer- INFORMATION: W. Drady, American of Bahrain, US "RU 
sité de Montréal, Canada. (Feb. 1990, Mathematical Society, P.O. Box 6248, Town, State of P^ "BEN 
p. 226) Providence, RI 02940. StochasUS pe y 
*26-28. Twenty-first U.S.L. Mathemat- 25-December b Pn | | 
PAUSE Nr d mu 12-16. Supercomputing '90, New York, imation Und OPM rach, £7 P 
ics Conference (Algebra), University of Ny (s «c. Oberwol4" 999, f 
Sas . ( ep. 1989, p. 920) Der Statistik, Apt: I 
Southwestern Louisianna, Lafayette, LA. 1216. Wor lic of Germany: ( PN 
CC-0. In Public Domain. Vorkshop. on Representations pu 
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ningen, 
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ations, 
hrai. 


pment, CO 


per 1. Lineare Modelle und 
beret e Statistische Verfahren, Ober- 
E deral Republic of Germany. 


cha 


December 1990 


d Methods, Oberwolfach, 


Multigri 
jp Me ic of Germany. (Apr. 


eaderal Republ 
ap, p. 498) 
5, First International Symposium on 
(icerainty and Analysis: Fuzzy Reason- 
itg Probabilistic Methods and Risk Man- 
llege Park, Maryland. (Oct. 
989, p. 1098) 

1-7, Sixteenth Australasian Conference 
5 Combinatorial Mathematics and Com- 


. | finatorial Computing, Palmerston North, 


New Zealand. (Feb. 1990, p. 226) 

$1. SINO-JAPANESE Joint Seminar 
m Nonlinear PDEs with Emphasis on 
Reaction-Diffusion Aspects., Taipei, Tai- 
van. (Jan. 1990, p. 61) 

1. Workshop on General Group Repre- 
sntation Theory, Mathematical Sciences 
Research Institute, Berkeley, CA. (Jan. 
1990, p. 61) 

+15. Allgemeine Ungleichungen, Ober- 
Wifach, Federal Republic of Germany. 
(Apr. 1989, p. 498) 


‘ll-12, Integral Valued Polynomials En- 


‘unter, CIRM, Marseille, France. 


LONFERENCE Topics: Additive struc- 
E (well-ordered bases and Galois 
(ipe SPectrum and Krull dimension 
a peace to the non-noetherian 
ae ynomials in several indeter- 
disi, ee valued derivatives 
aw cee differences, skolem 
rained e €nsatz properties, integral- 
integral. rational fractions, 
T valued functions on a 
set, Picard group. 
D SPEAKERS: R. Gilmer (Flor- 
- McQuillan (Ireland), J.-L. 
: Tance), P.-J. Cahen (France), 
hon (Tunisia). 
Faculte TION: P.-J, Cahen, Case 322, 


3 


: des Sc; z 
" Sainte, S Sciences et Techniques de 
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"li. 
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9me, 13397 Marseille Cedex 


Thirq A 
ks EN IFSA-EC and EURO- 


9n Fuzzy Sets, Visegrád, 


OSE: T 
9 present and discuss re- 


Digitize 


Y. 
Meetings and Conferences 


cent developments in all aspects of 
fuzzy sets and systems with an em- 
phasis on the work done in Europe. 
ORGANIZING COMMITTEE: M. Kovacs, 
R. Fullér, J.C. Fodor, L.T. Koczy, J. 
Sandor. 

CONFERENCE Topics: Mathematical 
foundations of fuzzy sets and possibil- 
ity theory, fuzzy mathematical struc- 
tures, fuzzy logic and approximate 
reasoning, fuzzy sets and possibility 
theory in knowledge engineering and 
fuzzy expert systems, neural networks, 
applications. 

INFORMATION: M. Kovacs, Computer 
Center of L. Eótvós University, H- 
1502, Budapest 112, P.O. Box 157, 
Hungary; Tel: +(36)-1-1869066/1844, 
Fax: +(36)-1-1811976, telex 224185 
eszkb h. 


angotri 


INFORMATION: D. Plante, AMS, P.O. 
Box 6248, Providence, RI 02940. 


16-19. Joint Mathematics Meetings, 
San Francisco, CA. (including the an- 
nual meetings of the AMS, AWM, MAA, 
and NAM) 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248. Providence, RI 02940. 


20-26. Spektraltheorie Singularer 
Gewohnlicher Differentialoperatoren, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 499; 

27-February 2. Harmonische Analyse 
und Darstellungstheorie Topologischer 
Gruppen, Oberwoifach, Federal Repub- 
lic of Germany. (Apr. 1990, p. 499) 


15-19. Curves and Surfaces: An Algorith- 
mic Viewpoint, Kent State Univ., Kent, 
OH. (Apr. 1990, p. 499) 

16-22. Mathematische Logik, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 

17-21. Non-linear Dispersive Wave Sys- 
tems, Univ. of Central Florida, Orlando, 
FL. (Apr. 1990, p. 499) 

25-January 1. Lineare Modelle Und Mul- 
tivariate Statistische Verfahren, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 


PER E xe ui LÁ 


Spring 1991. IMACS International Sym- 
posium on Iterative Methods in Linear 
Algebra, Brussels Free Univ., Brussels, 
Belgium. (Mar. 1990, p. 334) 


NNUS 
January 1991 


6-12. Automorphe Formen und Anwen- 
dungen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1990, p. 499) 

7-10. Sixth Caribbean Conference in 
Combinatorics and Computing. Univer- 
sity of the West Indies, St. Augustine, 
Trinidad. (Jan. 1990, p. 61) 

13-19. Combinatorical Optimization, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1990, p. 499) 

14-15. AMS Short Course on “Prob- 
abilistic Combinatorics and its Applica- 
dions” San Francisco, CA. 


blic Domain. Gurukul Kangri Collection, Haridwar 


February 1991 


3-9. Konstruktive Methoden in der Kom- 
plexen Analysis, Oberwolfach, Federal 

Republic of Germany. (Apr. 1990, p. 499) 

10-16. Endlichdimensionale Lie-Algebren, 
Oberwolfach, Federal Republic of Ger- 

many. (Apr. 1990, p. 499) 

10-16. Affine Differentialgeometrie. Ober- 
wolfach, Federal Republic of Germany. 

(Apr. 1990, p. 499) 

24-March 2. Medical Statistics: Statisti- 

cal Models for Longitudinal Data, Ober- 

wolfach, Federal Republic of Germany. 

(Apr. 1990, p. 500) 

25-March 1. 
COMPCON Spring '91, San Francisco, 
CA. (Jan. 1990, p. 62) 


IEEE Computer Society 


March 1991 


Partielle Differentialgleichungen, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1990, p. 500) 

* 5-7. Association for Computing Machin- = 
ery 1991 Computer Science Conference. 4 
San Antonio Convention Center, San An- 3 
tonio, TX. 


PROGRAM: The theme is “Preparing 
for the 21st Century”. This year's 
program will emphasize the coupling 
among the stages in the technology 
transfer pipeline by featuring three 
tracks which are: future technologies. 
research results, and prototype sys- 
tems and case studies. 

CONFERENCE Topics: Architectures, 


| Systems, theory of computation, soft- 
! ware, human interfaces, applications, 
artificial intelligence. 
i CALL FOR PAPERS: Formal papers and 
case studies are solicited from all do- 
mains of computer science research, 
novel applications of basic research 
or CS technology forecasting. Papers 
should not exceed 20 double-spaced 
pages (5,000 words). Five copies of 
completed papers in form suitable for 
review must be received by August 
1, 1990. Research abstracts and short 
reports are limited to a maximum 
of 500 words and will be presented 
in poster session format. Abstracts in 
camera-ready form must be received 
by November 1, 1990. 
INFORMATION: Papers: R. Brice, MCC 
Corporation, 3500 West Balcones Cen- 
ter Dr., Austin, TX 78759; 512-338- 
3429; email: rsb@mcc.com. Posters: 
G. Bailes, Dept. of Comp. and In- 
formation Sciences, East Tennessee 
State Univ., Box 23830A, Johnson 
City, TN 37614-0002; 615-929-5332; 
email: IO01baile(getsu. 


* 7-8. Twenty-second ACM SIGCSE Tech- 
nical Symposium on Education in the 
Computing Sciences, San Antonio, TX. 


PROGRAM: The theme of the 199] 
Symposium is “Education, Research, 
Industry: Keep the Information Flow- 
ing”. 

CALL FOR PAPERS: Papers, case stud- 
ies, tutorials, workshops, and panel 
sessions on topics relating to this 
theme or any other issues of concern 
to computing science educators are 
solicited. Four copies (maximum of 
12 double-spaced pages) of completed 
papers, case studies, and proposals for 
panels, workshops, or tutorials should 
be received by September 1, 1990. 
INFORMATION: N. Dale, Chairperson, 
Department of Computer Sciences, 
University of Texas at Austin, Austin, 
TX 78712; 512-471-9539; email: 
ndale@cs.utexas.edu. 


* 7-10. International Conference on Differ- 
ential Equations, Cadi Ayyad University, 
Marrakech, Morocco. 

INFORMATION: A. El Koutri, Univer- 
site Cadi Ayyad, Dept. of Math., 
Boulevard de Safi, B.P. S 15, Mar- 
rakech. 


Digitized by Arya Samaj Foun 
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10-16. Mathematische Stochastik, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 500) 

*11-15. NSF-CBMS Regional Research 
Conference on Nonlinear Dispersive Wave 
Systems, University of Central Florida, 
Orlando, FL. 


PRINCIPLE SPEAKER: T. Brooke Ben- 

jamin, University of Oxford, England. 

INFORMATION: L. Debnath, Dept. of 
Mathematics, Univ. of Central Florida, 
Orlando, FL 32816;407-275-2478; Fax: 
407-281-5156. 


*13-15. IMACS Workshop on Decision 
Support Systems and Qualitative Reason- 
ing, LAAS-Toulouse, France. 


CALL FOR PAPERS: Deadline for re- 
ceipt of abstracts: September 30, 1990. 
INFORMATION: M.-T. Ippolito, DSSQR- 
IMACS Workshop, L.A.A.S./C.N.R.S., 
7, Avenue du Colonel Roche, 31077 
Toulouse Cedex, France; Tel: (33) 
61-33-62-74, Telefax: (33) 61-55-35- 
77, Telex: LAASTSE 520930F; email: 
louis@laas.laas.fr. 


16-17. Central Section, Indiana Univer- 
sity, South Bend, IN. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


17-23. Elementare und Analytische 
Zahlentheorie, Oberwolfach, Federal 
Republic of Germany. (Apr. 1990, p. 500) 
* 17-24. Sixth International Conference on 
Geometry, University of Haifa, Israel. 


CONFERENCE Topics: Foundations of 
geometry, geometric algebra, combi- 
natorial geometry, convexity and con- 
vex polytopes. 

INFORMATION: R. Artzy or J. Zaks, 
Dept. of Mathematics, University of 
Haifa, Israel. 


21-23. Sixth S.E.A. Meeting, South- 
eastern Approximation Theorists Annual 
Meeting, Memphis State Univ., Mem- 
phis, TN. (Mar. 1990, p. 334) 
22-23. Southeastern Section, University 
of South Florida, Tampa, FL. 


INFORMATION: W. Drady, American 
Mathemat: i Society, P.O. Box 6248, 
Providence, RI 02940. 


22-24. Fifth SIAM Conference on Par- 


allel Processing for Scientific Computing, 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Houston, TX. ( 
24-30. Gewühnliche 


Mar 199 "b 
; j 


Ra. 
4 
*2-4. IMACS Inter 
on Iterative Method 
Brussels Free Unive 


national Sympos 
S In Linear Alp 
Tsites, Belgium, 
PROGRAM: Recent. adv. 
analysis and implementation om. 
tive methods for solving large spare 
systems of linear equations and {or 
determining eigenvalue 
and singular values of large space m 
trices. 

CONFERENCE Topics: Matrix analy. 
sis (convergence, conditioning), im- 
plementation (on vector and paral 
computers), software development 
(sparse linear systems, sparse eigi 
problems), applications (partial dit 
ferential equations, systems theory) 
INVITED SPEAKERS: O. Axelsson, M 
Deville, E. Mund, R.S. Varga, a! 
E.L. Wachspress. ; 
CALL FOR Papers: Deadline for a 
mission of abstracts: September > 
1990. 

INFORMATION: R. Beauwens, 
International SII 
Libre de Bruxelles 050 Brust 
Av. F.D. Roosevelt, 1 
Belgium; 

email: beauwens 


ances in the 


@bbrnsf 1 1.bitnet 
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or PAPERS: Potential contrib- 
) CALL a submit an abstract (one 
LN ytors *500 words maximum) which 
IR d ; pue clearly state the purpose of the 
sy the specific original results ob- 
nit 4, wor d and their significance. Abstract 
crap. Beine Nov. 15, 1990. 
p | Se ation: J. Miller, NASECODE 
H Conference, 26 Temple Lane, 
po M plin 2, Ireland; Telefax: +353-1- 
Pig 9469; Telex: 93782 TCD El(attn:J. 
Ws | Miller); email: jmiller@vax 1 .tcd.ie; tel: 
ley | 4353-1-679-7655. 
2 4-20. Brauer Groups and Represen- 
in te | pion Theory of Finite Groups, Ober- 
fit. | golfach, Federal Republic of Germany. 
spare | apr. 1990, p. 500) 
nd hy 13-May 4. Deductive Systems, Ober- 
rm ` wolfach, Federal Republic of Germany. 

TE (Apr. 1990, p. 501) 
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jr sib ane 1991. IMACS Workshop on 
er I Qu Support Systems and Qualita- 

‘a Reasoning, Toulouse, France. (Mar. 
MAG. | 390, p. 334) 
emi Lil 
i icm IMACS Symposium on Mod- 
dd enm Simulation of Control Sys- 
E dn 3) asablanca, Morocco. (Mar. 1990, 
go | Ig NS. 

Eis Qo chilineare Evolutionsgleichun- 
emo | Ceman volfach, Federal Republic of 
(A. | opa (Apr. 1990, p. 501) 

x Isis in jonference in Harmonic Anal- 
ie Lhiversity i of E.M. Stein, Princeton 
E | 2334) CHnceton, NJ. (Mar. 1990, 
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June 1991 


June 1991. Third IMACS International 
Symposium on Computational Acoustics, 
Harvard Univ., Cambridge, MA. (Mar. 
1990, p. 334) 

2-8. Diskrete Geometrie, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1990, p. 501) 

3-7. 1991 Annual Meeting of the Statisti- 
cal Society of Canada, Toronto, Ontario, 
Canada. (Mar. 1990, p. 334) 

9-15. Singuláre Stórungsrechnung, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 501) 

10-14. Bernoulli Society Twentieth Con- 
ference on Stochastic Processes and their 


Applications, Nahariya, Israel. (Nov. 1989, «25.57. 


p. 1254) 
17-21. 1991 International Symposium 
on the Mathematical Theory of Networks 
and Systems (MTNS-91), International 
Conference Center Kobe, Kobe, Japan. 
(Nov. 1989, p. 1254) 

* 17-21. European Conference on Elliptic 
and Parabolic Problems, Pont a Mousson, 
France. 


CONFERENCE Topics: General theory 
of elliptic and parabolic problems, 
applications, free boundary problems, 
fluid mechanics, calculus of varia- 
tions, homogenization, modeling and 
numerical analysis. 

INVITED SPEAKERS: J. Ball (Heriot- 
Watt), A. Bensoussan (INRIA), H. 
Brezis (Paris 6), F. Brezzi (Pavia), J.I. 
Diaz (Madrid), L.C. Evans ( Berkeley), 
L.E. Fraenkel (Bath), A. Friedman 
(Minneapolis), M. Giaquinta (Flo- 
rence), J.K. Hale (Georgia Inst. Tech.), 
R. Hardt (Rice), P. Hess ( Zurich). 
S. Hildebrandt (Bonn), K.H. Hoff- 
man (Augsburg) G. Iooss (Nice). 
R. Kersner (Budapest), D. Kinder- 
lehrer (Minneapolis), G.H. Knightly 
(Amherst), R.V. Kohn (NY), H.A. 
Levine (Iowa State), P.L. Lions (Paris 
Dauphine), J. Ockendon (Oxford), 
J.F. Rodrigues (Lisbon), L. Simon 
(Stanford), G. Talenti (Florence), L. 
Tartar (Carnegie-Mellon). 

CALL FOR PAPERS: Deadline for sub- 
mitting abstracts is November 1, 1990. 


30-July 6. 
Singuláren und Nichtkompakten Man- 
nigfaltigkeiten, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1990, p. 501) 


INFoRMATION: C. Bandle, Mathema- 


tisches Institut der Univ., Rheinsprung 


21, CH-4051 Basel, (Switzerland), Tel: 
(61) 25 03 01; M. Chipot and J. 
Saint Jean Paulin, Univ. de Metz, 
Dept. de Math., Ile du Saulcy, 57 045 
Metz-Cedex 01 (France); Tel: 87 30 
58 40, 87 31 03 38; J. Bemelmans 
and M. Grüter, Univ. des Saarlan- 
des, Fachbereich 9 Mathematik, D- 
6600 Saarbrücken (Federal Republic 
of Germany), Tel: (681) 302 3406 or 
(681) 302 2287. 


Elliptische Operatoren auf 


September 1991 
Ninth GAMM Conference on 


Numerical Methods in Fluid Mechanics, 
Lausanne, Switzerland. 


PunRPOSE: The theme of the confer- 

ence is the development and appli- 

cation of numerical methods in fluid 

mechanics. 

INVITED SPEAKERS: M. Deville 

(Louvain-la-Neuve), B. Gampert (Es- 

sen), W. Kordulla (Gottingen), Y. 

Morchoisne (Chatillon), K. Morgan 

(London), R. Piva (Rome), W. Pros- 
nak (Gdansk), A. Rizzi (Bromma), B. 

Roux (Marseille), D. Rues (Gottingen), 
LL. Ryhming (Lausanne), W. Schon- 
auer (Karlsruhe), U. Schumann (Ober- 
pfaffenhofen), Y.I. Shokin (Krasno- 
yarsk), C. Weiland (München), P. 
Wesseling (Delft). 

INFORMATION: LL. Ryhming (Chair- 
man), IMHEF/DME, EPFL, CH-1015 
Lausanne, Switzerland; tel: 41 21 693 
35 03; Fax: 41 21 693 36 46 or 693 
25:25: 


June 1992 


*15-19. Twenty-first International Con- 
ference on Stochastic Processes and their 
Applications, Toronto, Canada. 


INFORMATION: G.L. O'Brien, Depart- 
ment of Mathematics, York Univer- 
sity, 4700 Keele St, North York, 
Ontario, Canada M3J 1P3; 416-736- 
5250; Fax 416-736-5735; email: 
omega@vm1.yorku.ca. 


New AMS Publications 


MENSES 7 
ALMOST PERIODIC MEASURES 
Loren N. Argabright and Jesüs Gil de 


Lamadrid 
(Memoirs of the AMS, Number 428) 


In this book, the authors provide a thorough and organized 
presentation of a substantial portion of current research in 
abstract harmonic analysis carried out on three continents, in 
a field that has been characterized by multiple rediscoveries 
of results and concepts by authors unaware of the work of 
others. The book recasts the classical theory of H. Bohr of 
almost periodic functions in a form sufficiently abstract and 
general as to ecompass not only Bohr's original theory, but 
also more recent manifestations of almost periodicity in the 
work of Wiener, Stepanov, Besicovitch, Eberlein, and Jacobs. 
A substantial portion of the book is devoted to the application 
of the general theory to the study of mixed norm (amalgam) 
Space and to the study of the general Fourier transform 
introduced by the same authors in an earlier work (Memoirs 
of the AMS, Number 145). The present book builds on basic 
notions and systematically develops the concepts and results 
in a leisurely manner from the general to the concrete, with 
each step leading naturally to the next. In addition, it provides 

a simple, general framework for formulating and proving 
general results which easily lead to many major, loosely 
related results in the existing literature. 

Requiring a solid grounding in the theory of locally compact 
abelian groups and abstract (or classical) Fourier analysis, 
this book will be of interest to advanced graduate students 
in abstract harmonic analysis and topological representation 
theory, as well as to researchers in Fourier analysis, almost 
periodicity, and ergodic theory. 


Contents 
Translation stable spaces of measures; Amenable measures and 
Bohr formulas; Almost periodic measures; Multipliers; The Bohr 
compactification and the Eberlein decomposition; Fourier-Bohr series; 
Further study of the Bohr mapping; Further development of the theory 
of the Fourier transform of unbounded measures; Almost Periodicity of 
the generalized Fourier transform; Support and symmetry groups. 
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POSITIVE DEFINITE UNIMODULAg |e" 
LATTICES WITH TRIVIAL AUT a 
GROUPS OMORPHisy E 
Etsuko Bannai jo) 
(Memoirs of the AMS, Number 429) fo (2 

In this book, the author proves that p 


ME ES there exists a lati | ghe 
with trivial automorphism group in every genus of Meo i 


definite unimodular Z-lattices of rank m (with m > 43 for the | Leal 
odd unimodular case and m > 144 for the even Unimodi uffici 
case). Siegel's mass formulas for lattices (for both Orthogonal 

and hermitian cases) are used in the proof. In addition, the fhe te 
author shows that, for those positive definite unimodular Thed 
Z-lattices in the given genus and of rank m, the ratio ofthe | gabii 
mass of classes with nontrivial automorphisms to the mass «v 
of all classes approaches 0 very rapidly as m increases, The Y 
book is intended for researchers and advanced graduate 1801 


students in the areas of number theory and quadratic forms. | sew 
165 p: 


Contents — | tdi 
Preliminaries; Quadratic lattices and their mass formulas; Hermitian isttu 
lattices and their mass formulas; General theory; Lattices with To orc 


non-trivial automorphisms whose minimal polynomials are reduci 
Lattices with non-trivial automorphisms whose minimal polynomials BE 
are irreducible; Local densities; Local densities of hermilian pu PRC 
List of quadratic lattices over 2-adic integers and thelr oe a ME 
Estimations; The estimation of wR(2) /w(L); The estima 


: f the | 
WR(q)/w(L),q # 2; The estimation of vigo eL): Proof 0 Yu. 


theorems; Proof of the theorems. Proc 
1980 Mathematics Subject Classification: 10C Th 
ISBN 0-8218-2491-0, LC 90-31824, ISSN 0065-9266 Cele 
70 pages (softcover), May 1990 Acad 
Individual member $10, List price $16, Mth 
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STABILITY IN MODULES E E e 
LIE ALGEBRAS: A CONSTR " n 
APPROACH er | May 


L 
: F. We 
G. M. Benkart, D. J. Britten, and s à 
(Memoirs of the AMS, Number 430) ges i 
icians and phy Metri 
aticians. Me 
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nal irredu® 


During the last century, mathem dimensional IO ae 
Š ebras: 


have studied extensively the finite Sn 
representations of complex classic 


e VISA Of 


Digitized y^ TER q! 


Z1 


e led to numerous formulas for computing the 
weights, weight multiplicities, and tensor products 
entations. The dependence of these quantities 
k of the Lie algebra has been revealed in recent 

Wr. ran ns using Schur functions and characters. 
| wn develops a constructive approach to the rank 

This m beginning from Hermann Weyl’s realization of 
gn inside a certain M-fold tensor product of the 
po modu resentaion. New proofs are derived for some of the 
a aspects of Weyl's construction, especially those 
ote di E ontraction maps. The explicit structural information 
Ens and maximal vectors obtained here show that 
TM dependence and stability of the modules occur not 
E a character level, but occur because the structure 
a modules and their tensor products is basically the 
A in each case. For those having some familiarity with 
le algebras and their representations, the book provides 
„ficient background to make the monograph self-contained. 


Contents 
Tie tensor product realization; The dominant weights of eM V (o1, Xr); 
Tie dominant weights of V (A, Xr); Dimensions and polynomials; 
ability of g (8 V (ui, Xr) & gu (&M V(u, Xr)); Stability 
aV(\,Xr) & V(A’, Xr); Multiplicities of the dominant weights of 
Y, Xr); Algorithms and examples. 
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FUNCTION THEORY, 


Yu. V. Prokhorov, Editor 


prea 
“ceedings of the Steklov Institute, Volume 182) 


ux translation of the fifth and final volume in a special 

Academ a of the Steklov Mathematical Institute of the 
e Sciences,” published in commemoration of the 

" M of the Institute. The purpose of the special 

rain im lications was to present surveys of work on 

lica. CO tant trends and problems pursued at the Institute. 


Yele 


L Ws ion choice of the form and character of the surveys 
bma co P to the authors, the surveys do not necessarily 
“thors: ae rehensive overview, but rather represent the 

mri | p Te surv Spectives on the important developments. — 

| Marea i ey Papers in this collection range over a variety 
aisi.) cluding: probability theory and mathematical 

a ction ; arie theory of functions, approximation of 

ja | Mi, rou, C'iptive Set theory, spaces with an indefinite 

à pos ane representations, mathematical problems of 


Some ç and spaces of functions of several real variables 
"S applications. 


| 55a, 

| ug Mthchenk Contents 

| ng N: Shirye Introduction; A. N. Kolmogorov, Yu. V. Prokhorov, 
fo 8v; Probabilistic-statistical methods of detecting 


| lora, curring effects; V. M. Zolotarev, On real refinements 
of Predicts ey theory; Yu. A. Rozanov, Qu rox 
n theory: mation 
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in finite-dimensional spaces and Hilbert spaces; O. V. Besov, L. D. 
Kudryavtsev, P. I. Lizorkin, and S. M. Nikol sk, investigations in 
the theory of spaces of differentiable functions of several variables; 
S. A. Telyakovskii, Research in the theory of approximation of 
functions at the Mathematical Institute of the Academy of Sciences; 
P. L. Ul’ yanov, The metric theory of functions; V. N. Grishin and 

V. G. Kanovei, On work in descriptive set theory carried out at the 
Mathematical Institute of the Academy of Sciences; D. V. Anosov, On 
the work of L. S. Pontryagin in the theory of functions and functional 
analysis; D. P. Zhelobenko, On the scientific work of M. A. Nalmark; 
V. P. Korobeinikov, Mathematical problems of mechanics at the 
Mathematical Institute of the Academy of Sciences; A. G. Kullkovskil, 
Strong discontinuities in flows of continuous media, and their structure. 


1980 Mathematics Subject Classifications: 01A60, 01A65, 01A70, 
01A74, 04-03, 04A15, 22-03, 22E46, 34-03, 34K20, 41-02, 41A05, 
41A10, 41417, 41425, 41A27, 41444, 41A46, 41A54, 41A63, 42-03, 
42A16, 42A20, 42A24, 42A28, 42C10, 42C15, 42C20, 46-02, 46-03, 
46E15, 46E35, 46L05, 47-03, 47B50, 60-02, 60812, 60F05, 60G25, 
62E99, 62M10, 73-02, 73C02, 76-02, 76899, 76L05, 93E10; 26A15, 
26A16, 26B35, 26B40, 26D10, 35J05, 35J40, 35J70, 41A15, 41417, 
41A30, 41450, 41455, 41480, 42A10, 42A32, 42A55, 46E30, 46E40, 
46F99, 60-03, 60B11, 60G10, 60G15, 60635, 60H15, 62C10, 62F04, 
62L10, 62L15, 62M20, 73C02, 73E99, 76B05, 76B10, 76B15, 76J10, 
76L05, 76N15, 76S05, 76W05, 78A25, 86A10, 93E11 

ISBN 0-8218-3132-1, LC 90-513, ISSN 0081-5438 

318 pages (hardcover), May 1990 

Individual member $92, List price $153, 

Institutional member $122 
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FIFTEEN PAPERS IN COMPLEX ANALYSIS 

L. A. Aizenberg, A. B. Aleksandrov, P. V. 
Degtyar’, Ya. Yu. Gaidis, S. G. Gindikin, V. A. 
Kakichev, V. P. Khavin, G. M. Khenkin, B. I. 
Odvirko-Budko, A. L. Onishchik, S. I. 
Pinchuk, A. Yu. Pushnikov, V. V. Rabotin, L. |. 
Ronkin, A. Sadullaev, N. N. Tarkhanov, A. K. 
Tsikh, A. P. Yuzhakov 

(American Mathematical Society Translations, 

Series 2, Volume 146) 

The papers in this volume range over a variety of topics in 
complex analysis, including holomorphic and entire functions, 
integral representations, the local theory of residues, complex 
manifolds, singularities, and CR structures. 

Contents FT 
L. A. Aizenberg, Multidimensional analogues of Carleman's formula 
with integration over boundary sets of maximal dimension; A. B. 
Aleksandrov, Blaschke's condition and the zeros. of bounded 
holomorphic functions; Ya. Yu. Gaidis and S. G. Gindikin, On 
CÊ connected with rational curves; S. 


ue 


boui value problems for functions analytic in disk b 
Oishchik. On the topology of certain complex 
S. I. Pinchuk and A. Yu. Pushnikov, pi 
of codimension 2; L. 1. Ronkin, Entire functions 
quasipolynomials with respect to one of the v. 
and P. V. Degtyar , Used E of 


non 


o 


kul Kangri Collection, Haridwar 
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a rational function of two variables; A. P. Yuzhakov, On the separation 
of analytic singularities and the decomposition of holomorphic functions 


of n variables into partial fractions; B. 1. Odvirko-Budko, Some 
multidimensional estimates of conditional stability in the problem of 


analytic continuation from a subdomain of the domain of regularity; V. 


V. Rabotin, A counterexample to two problems of Kobayashi. 


1980 Mathematics Subject Classifications: 14C21, 14N05, 30C15, 
30E25, 31B05, 32A07, 32A10, 32A15, 32A25, 32A27, 32A30, 32C10, 
32040, 32D99, 32G07, 32H30, 32L25, 32M10, 35015, 41458, 57P10, 
57115, 58G05; Secondary 14F05, 30D15, 30D50, 31815, 31B20, 
32A22, 32C05, 32C30, 32D15, 32F05, 42B20, 53A20, 53A60, 53C30, 
55U25 

ISBN 0-8218-3130-5, LC 90-528, ISSN 0065-9290 

112 pages (hardcover), November 1989 

Individual member $39, List price $65, 

Institutional member $52 
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The following publication originally appeared in the February 1990 


Notices. It is being reprinted here with the correct author names. 


| SOCIÉTÉ MATHÉMATIQUE DE FRANCE, ASTÉRISQUE 


The AMS distributes Astérisque only in the U.S., Canada, and Mexico. 
Orders from other countries should be sent to the SMF, B.P. 126-05, 
75226 Paris Cedex 05, France, or to OFFILIB, 48 rue Gay-Lussac, 
75240 Paris Cedex 05, France. Individual members of either AMS or 
SMF are entitled to the member price. (ISSN 0303-1179) 


P. de la Harpe and A. Valette 
(Astérisque, Number 175) 


A locally compact group G is said to have Kazhdan's 


property (T) if any isometric affine action of G in a Hilbert 


UNFOLDINGS AND BIFURCATIONS OF QUASI-PERIODIC TORI 
H. W. Broer, B. Huitema, F. Takens, and B. L. J. Braaksma 
(Memoirs of the AMS, Number 421) 


ir gene 
In the theory of dynamical systems, the occurrence of equilibria and periodic motions, as well as the 


<- cightinto the 
es, are now fairly well understood. Researchers also have some systematic i ‘on 
role of external parameters. This book aims to mimic this classical theory in the case of quasi-periodic motions. ! th dissipati 
are most familiar in the context-of the conservative dynamics of classical mechanics, but they also occur W! 
dynamics-for example, quasi-periodic attractors play a role in the onset of turbulence. 


«_ various 
eters in Y 
In the first part of the book, the authors present a general treatment of the use of external param ase» 


persistence and stability properti 


; à ; ith dissipative © 
contexts, employing notions such as integrability and transversality. The second part, dealing only ye cana 
studies bifurcations when the hyperbolicity is mildly violated. Readers will appreciate the way the book sy rof ne 


i iodici m a num 
together a number of cases fo quasi-periodicity and the resulting improvement of accuracy. In addition, 
applications are presented. 
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space has a fixed point. Typical example 

groups with property (T) are SL,(R) S Of non Com 
for n > 3. The purpose of these notes put nd st 
equivalent definitions of this Property, to to Show m 
of examples, and to point at Several Pepe al $n. Sim 
discrete subgroups of Lie groups applicao Te 71 


as Well as tọ Mb 
problems of geometry and graph theory © Vatious 
TABLE DES MATIEREs 
Définitions et premiéres consequences: Principa 
groups de Lie: Le cas de SL,(R); Autres goupesd Exemples, 
à centres finis; Propriété (T) et revêtements; Princi 9 Lie Simp 
groupes discrets: Sous-groupes de Kazhdan d Paux EXeMplay, 


Kazhdan; Centre d'une partie bornée dans un espa ae 

l'inégalité de la médiane est vraie; A propos d'un tháo d 
Exemples de Serre et de Gromov; Définition Cohomolo Me do Wan 
propriété (T): Propriété (FH) de Propriété (TJ; La nile ( dh 
associée à un espace de Hilbert affine; Propriété (T), fonet 
de type positif et fonctions conditionnellement de type né d 
Noyaux de type positif; Noyaux conditionnellement de type E. 
Applications géométriques: Arbres; Arbres r 


] éels; Complexes ds 
Coxeter; Espaces hyperboliques; Le problème de Ruziewicz: Un 
problème de centraux téléphoniques: Sp(1 n) est un groupe de 


Kazhdan (n > 2): Preuve du théoréme A; Preuve du théorème B: 
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NEW SERIES | 


3. CBMS 


CONFERENCE BOARD OF THE MATHEMATICAL SCIENCES 


a 5 a 
- Issues in Mathematics Education 
TS aenviaivs Educauon 


The Eus. is pleased to announce a new book series: The Conference Board of the Mathematical 

il Sciences CEUS Issues in Mathematics Education Series published in cooperation with the Mathematical 

Y Association of America. The purpose of this new series is to stimulate the flow of information among mathe- 

thon matical scientists, mathematics educators, and mathematics teachers about innovative efforts to revitalize the 

ong | teaching of mathematics and statistics at all levels. The inaugural volume of CBMS Issues in Mathematics 

gatit; Education is described below. Standing orders are accepted for any book series published by the Society. 

s | Proforma invoices are sent to standing order customers prior to the publication of each new volume. Shipment 

: i is made upon receipt of payment and publication. To begin a standing order for this new series or for any other 
AMS series, please contact Customer Services. 


MATHEMATICIANS AND EDUCATION REFORM 


meB f 
Naomi Fisher, Harvey Keynes, and Philip Wagreich, Editors 
(CBMS Issues in Mathematics Education, Volume 1) 


Educational issues are receiving unprecedented attention in the broad mathematical sciences commu- 
nity, as mathematicians and other scientists have become concerned about the quality of instruction in the nation's 
Schools, colleges, and universities. A mathematically literate population is crucial to supporting our increasingly 
technological society. In addition, the mathematical sciences community faces the challenge of increasing the 
number of students who are prepared to pursue a career in mathematics, science, or engineering. This challenge 
requires not only raising the quality of mathematics education, but also showing students the beauty and useful- 
ness of the subject. In these ways, mathematical scientists can make crucial contributions to educational reform. 

In response to these concerns, the Conference Board of the Mathematical Sciences has launched a new 
book series published by the American Mathematical Society in cooperation with the Mathematical Association of 
America entitled Issues in Mathematics Education. The purpose of this new series is to stimulate the flow of infor- 
i: mation among mathematical scientists, mathematics educators, and mathematics teachers about innovative 
E efforts to revitalize the teaching of mathematics and statistics at all levels. E ; 

The present volume, Mathematicians and Education Reform, the first in this new series, contains the 
proceedings of the Mathematicians and Education Reform workshop held in July 1988, at the University of Illinois 
at Chicago. The workshop provided an opportunity for participants to share ideas about the various ongoing pre- 

; college projects organized and directed by mathematicians and to reflect on the most effective ways that mathe- 
j Maticians can contribute to educational reform. The major part of the proceedings is devoted to in-depth articles 
___ that explore the process of designing an educational project. A section on issues and reactions presents a forum 


for exchanging ideas on more general issues. : Fae 
From practical information about organizing a program to exploration of the intellectual issues of educa- i 


=| 


tional reform, this volume presents a range of views on various aspects of the pinata: of feces wees ce: ticians in 4 
educational change. While it will prove especially useful for those considering involvement in € ill be of ve 
Program, this book is also important reading for the entire community, for the issues explored here wi $5 


increasing importance for the future of the mathematical sciences. 
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AMS Reports and Communications 


Committee members’ terms of of- 
fice on standing committees expire 
on December 31 of the year given 
in parentheses following their 
names, unless otherwise specified. 


William Chinn, Guy M. De Primo, 
Judith Ekstrand, Millianne Lehman, 
Peter S. Pacheco, Franklin Shee- 
han, and Tom Walsh have been ap- 
pointed by Presidents William Brow- 
der (AMS) and Lida K. Barrett 
(MAA) to the AMS-MAA Arrange- 
ments Committee for the San Fran- 
cisco Meeting. Continuing members 
of the committee are Newman Fisher, 
chair, William H. Jaco (ex officio), 
Kenneth A. Ross (ex officio), and 
Andy Roy Magid (ex officio). 
Andrew J. Majda (1992) has been 
appointed by Presidents William 
Browder (AMS) and Ivar Stakgold 
(SIAM) to the AMS-SIAM Commit- 
tee on Applied Mathematics. Contin- 
uing members of the committee are 
James M. Hyman (1990), Lawrence 
A. Shepp (1991), Joel Spencer (1992), 
Gilbert Strang (1991), and Robert F. 
Warming (1990). 


The April Meeting 

in University Park 
— The 857th meeting of the Ameri- 
can Mathematical Society was held 
T at the Pennsylvania State Univer- 
ity in University Park, Pennsylva- 
| aturday and Sunday, April 
7-8, 1990. There were 127 registrants, 
116 members of the Soci- 


ointly with the 
ic Logic, and 


cal Association of America. 


Invited Addresses. By invitation 
of the Eastern Section Program Com- 
mittee, there were four invited ad- 
dresses. The speakers, their affilia- 
tions, and the titles of their talks, 
were as follows: ROBERT T. GLASSEY, 
Indiana University, On collisionless 
plasmas and the Vlasov-Maxwell equa- 
tions, KARSTEN GROVE, University 
of Maryland, Geometry and topol- 
ogy of manifolds curved from be- 
low, LowELL Jones, SUNY at Stony 
Brook, Rigidity for non-positively 
curved manifolds, GANG TIAN, Prince- 
ton University, Einstein metrics on 
algebraic manifolds. 

The four speakers were intro- 
duced by W. Wistar Comfort, 
Thomas Farrell, Steve Armentrout, 
and Wolfgang Ziller, respectively. 


Special Sessions. By invitation of 
the same committee, there were four 
special sessions of selected 20-minute 
papers. The topics of these sessions, 
and the names and affiliations of the 
organizers, were as follows: 

Classical and quantum groups, 
RANEE KATHRYN BRYLINSKI, Penn- 
sylvania State University. 

Algebraic topology, DoNALD M. 
Davis, Lehigh University. 

Geometric topology, THOMAS FAR- 
RELL, Columbia University. 

Recent progress on Einstein man- 
ifolds and related topics, GANG TIAN, 
Princeton University. 


Symposium. The Society and the 
ASL co-sponsored a symposium on 
Number theory and decidability, with 
Barry Mazur and Stephen G. Simp- 
son serving as moderators. The pan- 
elists were Serge Lang, Angus Macin- 
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Recent Appointments Mountain Section of the Mathemati- Contributed Pa go 


3 Pers. There y. |^. 
two sessions for 10-minute con a 
ee 


ed papers. Eight m ie 
participated. The esu oo + 
chaired by Frank E. Basing ER 
Edward K. Hinson, T. K. mec [ 
and Robert Treger. "ra 
Committee. The undersigned 4, i 
sociate Secretary is pleased to thank a 
the Local Arrangements Committe, o 
of which Richard Herman was Chai.) 
man, and Norman Lathbury fore. 
tensive, effective service. t 


W. Wistar Comfort ft 
Associate Secretary - ubl 
Middletown, Connectie 
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The Council Meeting 

in Albuquerque | 

The Council met at 7:00 p.m. My | 
tain Daylight Time on 19 A | 
at the Sheraton Old Town | 
in Albuquerque, Nev an i 
wder presidec. 2 

E eed and adopted ther f 
of its ad hoc Committ’ clei | 
ing and Procedures 2 
The major points in thes || 
were the following . by peii | 


a. The nomination vent m 
process will begi? m ation go f M 
fore the €€€ ^ yh |. 
the year be tion 


all nominations 5E fa 
in the Council's hé 
Meeting. 


nomination PI* : 1 joc 
its spring mec terial i 

d. All electio ater 

2 ies an 4 est 
biographies th 

dates, will appear ^ 


n those years when 
be elected, this 


T tices. I m 
i | sont-Elect 15 t 
ne wm also include an article 


ra ; 
et omination 
j J position. — — 
pr this P dures will become effec- 
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The Council received and ap- 

d a recommendation from its 

fovea Boards Committee to elect 

fpr! 05 three-year term 

tri [puges DONS > d Memoirs 
dij |p the Transactions an 

ere ey. | sgitorial Committee. 

agiti | The Council nominated the slate 

asvan | tandidates for the 1990 Election 
recommended by its Nominating 

ned & | committee. This slate appears in this 

O thank liye of Notices in the 1990 AMS 

mitte, ‘Flections section. 

Wut Italso considered and approved 
areport of the AMS-MAA Com- 
mitee to Search for a new director 

: ifthe Office of Governmental and 
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ecticut 


» for each candidate 


Digiide MIS REPT Aid COA Munncahons 


a definite recommendation that the 
Council endorsed. 


The three items immediately above 
were considered while the Council 
was 1n executive session. 


The Council agreed to make the 
beginning of the terms of office of 
the Society’s officers 01 February of 
the year after election, rather than 
01 January, which is the case now. 
It also agreed to change the date 
when it will elect its member to its 
Executive Committee. These Bylaws 
changes will be voted upon by the 
membership in the Fall 1990 Elec- 
tion. 


The Council voted to ask all orga- 
nizations that sponsor the Commit- 
tee on Women in the Mathematical 
Sciences to invite the Association for 
Women in Mathematics to become 
a co-sponosr. It changed the name 
of that section of the Society on 
the Pacific Rim to the Western Sec- 


Gangotri 


tion from the previous Far Western 
Section. It also adopted a resolution 
congratulating the Moroccan Mathe- 
matical Society on its foundation (in 
July 1990). 

The Council heard a report from 
the chair of the Society’s Committee 
on Science Policy, Michael Reed, on 
the activities of the committee at 
its meeting in Albuquerque. It also 
heard a report from the Society’s 
Executive Director. 

Finally the Council agreed to 
appoint a committee to determine 
whether or not mathematicians will 
be denied access to Society projects 
in the Soviet Union on the basis of 
race, religion, or national origin. This 
committee will be asked to report to 
the Council at its next meeting. 

The Council adjourned at 11:30 


p.m. 
Robert M. Fossum 
Secretary 
Urbana, Illinois 
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per diverse settings of low amplitude, high fre- 
eq 9dic test functions to extract useful informa- 

Uthor uses the simplest problems possible to 
Sus key techniques. 


CC-0. In Public 


Aimed at research mathematicians in the field of 
nonlinear PDEs, this book should prove an important re- 1 
source for understanding the fechniquesbeingused atthe || 
forefront of this vital area of research. i 


1980 Mathematics Subject Classifi- 
ions: 35, 46 
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88 pages (softcover), January 1990 
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Personal Items 79. He was a member of the Society February 20, 1999 at th ` 
Gove Effinger, of Skidmore College, for 42 years. He was a member of the ee 05 1g 
was one of nine researchers honored Randal H. Cole, Professor Emer- 44 years. Ocet fy || a 

in the physical sciences and mathe- itus of the University of Western Edgar R. Lorch, Professor Emer 

matics category of this year's IBM Ontario, died on February 11, 1990, tus of Columbia University pe: 
3090 Supercomputing Competition. at the age of 81. He was a member March 5, 1990, at the age of a N 
Ewing L. Lusk, of Downers Grove, of the Society for 19 years. was a member of the Society fir ; C 
has been promoted to scientific di- Sister Mary Cleophas Garvin, of years. í 

rector of the Advanced Computing Chardon, Ohio, died on January 16, Knox T. Millsaps, of the Univer 
Research Facility (ACRF) at the U.S. — 1990, at the age of 90. She was a sity of Florida College of Engines. || g 

Department of Energy's Argonne Na- member of the Society for 19 years. ing, died on December 19, 1989, at | 
tional Laboratory. Chen Jung Hsu, Research Fellow the age of 68. He was a membro || $i 
of the Academia Sinica, died on July the Society for 47 years. 

Deaths 14, 1988, at the age of 70. He was a Carroll V. Newsom, of Dublin 

E E Ralph Beatley, Associate Professor member of the Society for 37 years. Ohio, died on February 3, 19904 
ME Emeritus of Harvard University, died Frank Kozin, of the Polytechnic the age of 85. He was a member o : 
ie on December 29, 1989, at the age of Institute of New York, died on April the Society for 59 years. R 
1 97. He was a member of the Society 5, 1990, at the age of 60. He was a Isaac J. Schoenberg, Profesor || ^ 
| for 66 years. member of the Society for 38 years. Emeritus of the University of We || , 
Lamberto Cesari, Professor Emer- Roy R. Kuebler, Jr., Professor consin at Madison, died on pn à 

itus of the University of Michigan, ^ Emeritus of the University of North 21, 1990, at the age of 86. He i 
died on March 12, 1990, attheage of Carolina at Chapel Hill died on member of the Society for 59 ye B 
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PRIMES ASSOCIATED TO AN IDEAL 


(Contemporary Mathematics, Volume 102) 


This book discusses five closely related sets of prime ideals associated to an ideal / in a noet a , 
persistent, asymptotic, quintasymptotic, essential, and quintessential primes of |, Since the appearance o 


Stephen McAdam 
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results were obtained for the first two. Current results are scattered over some three dozen papers; ma 
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Visiting Mathematicians 


ist of visiting mathematicians includes both foreign mathematicians visiting in the United 
icans visiting abroad. Note that there are two separate lists. : States and oe 


American Mathematicians Visiting Abroad 


Host Institution 


University of Cambridge, England 

University of Heidelberg, West 
Germany 

Max Planck Institute, West 
Germany 

University of Reading, England 


Field of Special Interest 
Banach Space Theory 
Topology 


Algebraic Geometry 


Point Set Topology 


Visiting Foreign Mathematicians 


University of Cincinnati 
Adelphi University 


Carleton University 
University of Texas at Arlington 


Florida Institute of Technology 

University of California, Santa 
Barbara 

Georgia Institute of Technology 


McGill University 
Kent State University 
Georgia Institute of Technology 


University. of California, Irvine 

McGill University 

Carleton University 

University of Gröningen, The 
Netherlands 

Carleton University 


University of Missouri-Columbia 

Simon Fraser University 

University of California, Santa 
Barbara 

Indiana University 

University of Alabama at 
Birmingham 

Johns Hopkins University 


Domain. GL 


Partial Differential Equations 
Control Theory 


Combinatorics 

Analysis, Optimization, Computer 
Programming Techniques 

Partial Differential Equations 

Nonlinear Analysis and Partial 
Differential Equations 

Probability and Analysis 


Analysis 

Functional Analysis 

Numerical Analysis and 
Differential Equations 

Logic 

Number Theory 

Probability 

Probability 


Algebraic Topology/Algebra 


Functional Analysis 
Ring Theory 


Period of Visi 

9/90- 8/91 | 
5/90- 7/90 | 
1/90 - 12/90 


9/89- 8/91 


—————— 


Name and Home Country 
Khamiri, Konstantin 
(U.S.S.R.) 
Kharlampovich, Olga 
(U.S.S.R.) 
Khavin, Viktor (U.S.S.R.) 
Kitada, Hitoshi (Japan) 


Kobayashi, Ryoichi (Japan) 
Komjath, Peter (Hungary) 


Konno, Kazuhiro (Japan) 

Kurke, Herbert (East 
Germany) 

Lin, Z.Y. (People’s Republic 
of China) 

Linchevski, Liora (Israel) 


Lomonosov, Viktor 
(U.S.S.R.) 
Matousek, Jiri 
(Czechoslovakia) 
Merzbach, Ely (Israel) 
Mukai, Shigeru (Japan) 
Murty, Krishna (India) 
Nadkarni, M.G. (India) 
Najman, Branko 
(Yugoslavia) 
Noguchi, Junjiro (Japan) 
Ohashi, K. (Japan) 
Paivarinta, Lassi (Finland) 


Pastur, Leonid (U.S.S.R.) 
Race, David (England) 


Rogers, L. (England) 


Saito, Masahiko (Japan) 

Sato, Ken-Ichi (Japan) 

Shao, Q. (People's Republic 
of China) 

Shlosman, Senya (U.S.S.R.) 

Sjostrand, Johannes (France) 


Smith, Larry (West 
Germany) 

Starke, Gerhart (West 
Germany) 

Steinbach, Josef (West 
Germany) 

Stynes, Martin J. (Ireland) 

Sun, Yong (People's 
Republic of China) 


Host Institution 
University of California, Irvine 


McGill University 


Purdue University 

University of Alabama at 
Birmingham 

Johns Hopkins University 

Simon Fraser University 


Johns Hopkins University 
McGill University 


Carleton University 


University of California, Santa 
Barbara 
Purdue University 


Georgia Institute of Technology 


University of Ottawa 

Johns Hopkins University 

Florida Institute of Technology 

McGill University 

University of Alabama at 
Birmingham 

Johns Hopkins University 

Carleton University 

University of Delaware 


University of California, Irvine 

University of Alabama at 
Birmingham 

Cornell University, Mathematical 
Sciences Institute 

Johns Hopkins University 

Carleton University 

Carleton University 


University of California, Irvine 

University of Alabama at 
Birmingham 

Yale University 

Kent State University) 


Carleton University 


Kent State University 
Florida Institute of Technology 
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Field of Special Interest 


Mathematical Physics 
Group Theory 


Functional Analysis 
Scattering Theory 


Complex Geometry 


Set Theory and Infinitary 
Combinatorics 


Algebraic Geometry 
Algebraic Geometry 


Probability 
Mathematics Education 
Invariant Subspaces 
Discrete Mathematics 


Probability 

Algebraic Geometry 
Boundary Value Problems 
Ergodic Theory 
Differential Equations 


Complex Analysis 

Analysis ansd Probability 

Partial Differential Equations and 
Integral Equations 

Mathematical Physics 

Differential Equations 


Probability 


Algebraic Geometry 
Number Theory 
Probability 


Mathematical Physics 

Functional Analysis and 
Differential Equations 

Topology 

Numerical Analysis 


Probability 


Numerical Analysis 
Fixed Point Theory 


oo 
Ss 
fra) 
= 
n 
i= 
t 
5 


So 
ed 
Oo 
c 
= 
<= 
Ss 


N=) 
dum 
Ss 
5 
SE 
= 
I> 
= 


4/90 - 12/9 


9/90- 9/9 
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1/91 - 3/9 
7/90 - 10/90 


2/91- 4/9 
7/89 - 6/90 
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191 - 3p 
6/90- 6/3! 
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9/90- 4^ 
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(Sweden) 


| | Wu, Ying-Qing (People’s 
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Xu, Ming-Yao (People's 
Republic of China) 
| Yoon, Yeon Soo (Korea) 
Zelmanov, Ephim (U.S.S.R.) 
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Host Institution 

University of California, Santa 
Barbara 

Yale University 

Johns Hopkins University 

Texas Tech University 


Georgia Institute of Technology 


University of California, Santa 
Barbara 
Simon Fraser University 


Purdue University 
University of Ottawa; 
Yale University 


Field of Special Interest 


Recursion Theory 


Geometry and Algebra 
Algebraic Geometry 


Differential Geometry and Control 


Theory 
Fractals 


Low-Dimensional Topology 


Group Theory 


Topology 
Algebra 


| isiting Mathematicians 


Period of Visit 


3/90- 2/91 
9/90 - 2/91 
9/90 - 12/90 
8/89- 6/91 
9/90- 6/91 
6/90- 6/91 
8/90 - 10/90 
8/90- 9/91 
5/90- 6/90 
9/90 - 12/90 


New Members of the AMS 


Eric Jespers, Memorial Univ of 
Newfoundland, St John's, 
Canada 

Levent Kandiller, Bilkent Univ, 
Ankara, Turkey 

I Katai, Budapest, Hungary 

John D Kececioglu, Univ of 
Arizona, Tucson 

Evagelia S Kottas, Glyfada, 
Greece 

N F Kuzennyi, Kiev, USSR 

Roxann L Leisemann, Saint 
Norbert College, DePere, WI 

James D Malley, National 
Institute of Health, 
Bethesda, MD ; 

Miroslav Martinovic, Astoria, 
NY 

Garfield F Morais, First Life 
Insurance Company, New 
Kingston, Jamaica 

Thomas L Mourey, Mesa State 
College, Grand Junction, 
WY 

James M Murphy, Pasadena, CA 

K Murugesan, Bharathiar Univ, 
Tamilnadu, India 

Robert M Ryan, Los Angeles, CA 


James Scovel, Los Alamos 
National Laboratory, Los 
Alamos, NM 

Alberto Seeger, Univ of 
Washington, Seattle 

Brian Shay, Hunter College 
(CUNY), New York, NY 

John N Stabakis, Univ of Patras, 
Greece 

Inez J Taub, Randolph, MA 

F Donald Thompson, Mahopac, 
NY 

A K Yeyios, Univ of Ioannina, 
Greece 


RECIPROCITY MEMBERS 


Asociación Matemática Espanola 
Vicente R Varea 

Australian Mathematical Society 
Christopher T Lenard 

Deutsche Mathematiker- 
Vereinigung e. V. 
H P Petersson 

Iranian Mathematical Society 
Abdul Jabbar Badiozzaman 


T CA 
Max L Schiyesonn BepkelBanain. Gurukul Kangri Collection, Haridwar 


London Mathematical Society 
Sheila Brenner 
Mathematical Society of Japan 
Tetsuo Inoue 
New Zealand Matkematical 
Society 
Christopher Atkin 
Société Mathématique Suisse 
Markus R Pfenniger 
Société Mathématique de 
Belgique 
Michel Andre Ballieu 
Sociedade Portuguesa de 
Matemática 
Jose Marques Henriques 


NOMINEE MEMBERS 
Auburn University 
Bettina E Schmidt 
Mississippi State University 
Rebecca Anne Carter 
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SALE 


Selected books from AMS warehouse Overstock, 


TO 
70% Discount 


Discount applies only to the books on the following pages. DIRECT SALES ONLY. NOT AVAILABLE TO 
BOOKSTORES OR AGENTS. Orders must be sent on the special Warehouse Sale form (or facsimile), For 
telephone orders, please specify Warehouse Sale to ensure proper discount. 


List SALE 
Code Price PRICE 
CBMS Regional Conference Series in Mathematics 
Lectures in differentiable dynamics, by Lawrence Markus, 1980, 77 pp. (ISBN 4 
0-8218-1695-0) CBMS/3NW 13 
Special functions and linear representations of lie groups, by Jean Dieudonné, 5 
1980, 59 pp. (ISBN 0-8218-1692-6) CBMS/42NW 15 
Topics in dynamic bifurcation theory, by Jack K. Hale, 1981, 84 pp. (ISBN 4 
0-8218-1698-5) CBMS/47NW 12 
Colloquium Publications 
Structure and representations of Jordan algebras, by Nathan Jacobson, 1968, 45 M 
455 pp. (ISBN 0-8218-1039-1) COLL/39NW 
Lectures in Applied Mathematics 
— LL Ul 
Mathematical problems in the geophysical sciences. 2. Inverse problems, dynamo 54 16 
theory, and tides, edited by W. H. Reid, 1971, 370 pp. (ISBN 0-8218-11 14-2) LAM/14NW 
Mathematical aspects of physiology, edited by Frank C. Hoppensteadt, 1981, 52 16 
394 pp. (ISBN 0-8218-1119-3) LAM/19NW 
Fluid dynamics in astrophysics and geophysics, edited by Norman R. Lebovitz, 60 18 
1983, 269 pp. (ISBN 0-8218-1120-7) LAM/20NW 


Memoirs of the AMS 


Doubly timelike surfaces, by J. K. Beem and P. Y. Woo, 1969, 115 pp. 


(ISBN 0-8218-1292-0) MEMO/92NW 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


b CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 3 


. nilarity of automorphisms of the torus, by R. L. Adler and B. Wei 
sil MER IE eiss, 1970, 


the mixed problem for a hyperbolic equation, by T. Balaban, 1971, 117 pp. 
(ISBN 0-8218-1812-0) 
Tie Cauchy-Goursat problem, by P. DuChateau, 1972, 60 pp. (ISBN 0-8218- 
1818-X) 
Cohomology in Banach algebras, by B. E. Johnson, 1972, 96 pp. (ISBN 0-8218- 
1827-9) 
The arithmetics of quadratic Jordan algebras, by M. L. Racine, 1973, 125 pp. 
(ISBN 0-8218-1836-8) 


Derivations and automorphisms of Banach algebras of power series, by S. Gra- 
biner, 1974, 124 pp. (ISBN 0-8218-1846-5) 


Translations of Mathematical Monographs 


Intrinsic geometry of surfaces, by A. D. Aleksandrov and V. A. Zalgaller, 1967, 
327 pp. (ISBN 0-8218-1565-2) 


The operator of translation along the trajectories of differential equations, by 
M. A. Krasnosel'skii, 1968, 294 pp. (ISBN 0-8218-1569-5) 


Statistical problems with nuisance parameters, by Ju. V. Linnik, 1968, 258 pp. 
(ISBN 0-8218-1570-9) 


Constructive real numbers and function spaces, by N. A. Sanin, 1968, 325 pp. 
(ISBN 0-8218-1571-7) 


Mahler's problem in metric number theory, by V. G. Sprindzuk, 1969, 192 pp. 
(ISBN 0-8218-1575-X) 


The Stefan problem, by L. I. Rubinstein, 1971, 419 pp. (ISBN 0-8218-1577-6) 


The functional method and its applications, by E. V. Voronovskaja, 1970, 204 pp. 
(ISBN 0-8218-1578-4) 


Differential equations of the second order with retarded argument. Some problems 
7 the theory of vibrations of systems with retardation, by S. B. Norkin, 1972, 
85 pp. (ISBN 0-8218-1581-4) 


Proceedings of Symposia in Applied Mathematics 

Ma motion and vibration theory, edited by A. E. Heins, 1954, 169 pp. (ISBN 

-8218-1305-6) 

Qumerieal analysis, edited by Gene H. Golub and Joseph Oliger, 1978, 135 pp. 
BN 0-8218-0122-8) 

idem Statistics: Methods and applications, edited by Robert V. Hogg, 1980, 

c Pp. (ISBN 0-8218-0023-X) 

(ISBN theory and its applications, edited by William F. Lucas, 1981, 128 pp. 

s N 0-8218-0025.6) 

19g ations research mathematics and models, edited by Saul L Gass, 1981, 

PP. (ISBN 0-8218-0029-9) 


0. mathematics of networks, edited by Stefan A. Burr, 1982, 142 pp. (ISBN 
18-0031-0) 3 


Code 


MEMO/98NW 

MEMO/112NW 
MEMO/118NW 
MEMO/127NW 
MEMO/136NW 


MEMO/146NW 


MMONO/15NW 
MMONO/19NW 
MMONO/20NW 
MMONO/2INW 


MMONO/25NW 
MMONO/27NW 


MMONO/28NW 


MMONO/31NW 


PSAPM/SNW 
PSAPM/22NW 
PSAPM/23NW 
PSAPM/24NW 
PSAPM/25NW 


PSAPM/26NW 
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C List 
"o Rd 
Proceedings of Symposia in Pure Mathematics 
Differential geometry, edited by S. S. Chern and R. Osserman, 1975, 894 pp. 
(ISBN 0-8218-1427-3) (Parts 1 and 2 as a set) PSPUM/27NW % a 
: 9 
Mathematical developments arising from Hilbert problems, edited by F. E. Brow- 
der, 1976, 628 pp. (ISBN 0-8218-1428-1) PSPUM/28NW 3 n 
Algebraic geometry-Arcata 1974, edited by R. Hartshorne, 1975, 642 pp. (ISBN 
0-8218-1429-X) PSPUM/29NW s, 16 
: SIAM-AMS Proceedings 
Transport theory, edited by I. K. Abu-Shumays, R. Bellman, and G. Birkhoff, 
1969, 327 pp. (ISBN 0-8218-1320-X) SIAMS/INW 36 1 
Numerical solution of field problems in continuum physics, edited by G. Birkhoff 
i and R. S. Varga, 1970, 280 pp. (ISBN 0-8218-1321-8) SIAMS/2NW 33 10 
| Mathematical aspects of electrical network analysis, edited by F. Harary and H. 
x S. Wilf, 1971, 206 pp. (ISBN 0-8218-1322-6) SIAMS/3NW 32 10 
EU Mathematical aspects of statistical mechanics, edited by J. C. T. Pool, 1972, 
90 pp. (ISBN 0-8218-1324-2) SIAMS/5NW 28 8 
Stochastic differential equations, edited by J. B. Keller and H. P. McKean, 1973, 
210 pp. (ISBN 0-8218-1325-0) SIAMS/6NW 47 14 
Proceedings of the Steklov Institute of Mathematics 
Parametric normed spaces and normed massives, by K. K. Golovkin, 1971, 
128 pp. (ISBN 0-8218-3006-6) STEKLO/106NW 47 14 
Equations in a free semigroup (1971), by Ju. I. Hmelevskii, 1976, 272 pp. (ISBN 32 
0-8218-3007-4) STEKLO/107NW 106 
Collection of articles. I, edited by I. G. Petrovskii and S. M. Nikol'skii, 1973, 28 
408 pp. (ISBN 0-8218-3012-0) STEKLO/112NW 92 
Problems in the constructive trend in mathematics. V, edited by V. P. Orevkov 7 1 
and N. A. Sanin, 1972, 292 pp. (ISBN 0-8218-3013-9) STEKLO/113NW 3 
On integral functionals with variable domain of integration, edited by I. I. Daniljuk, 41 M 
1976, 144 pp. (ISBN 0-8218-3018-X) STEKLO/118NW 
Difference methods of solving problems of mathematical physics. II, edited by 41 44 
N. N. Janenko, 1975, 99 pp. (ISBN 0-8218-3022-8) STEKLO/122NW 
Mathematical Surveys and Monographs | 
\ 
Symplectic groups, by O. Timothy O’Meara, 1978, 122 pp. (ISBN mm | 
0-8218-1516-4) SURV/16NW 
Approximation by polynomials with integral coefficients, by LeBaron O. Ferguson, 4l P 
1980, 160 pp. (ISBN 0-8218-1517-2) SURV/17NW 
8 
Contributions to the Theory of Transcendental Numbers, edited by Gregory V. NW s 7 
BS Chudnovsky, 1984, 450 pp. (ISBN 0-8218-1500-8) SURV/19 
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Selected Tables in Mathematical Statistics 


Five sets of tables. Tables of the cumulative non-central chi-square distribution, by 
G. E. Hayman, Z. Govindarajulu, and F. C. Leone; Tables of the exact sampling 
distribution of the two-sample Kolmogorov-Smirnov criterion Dy, (m < n), by 
p. J. Kim and R. I. Jennrich; Critical values and probability levels for the Wilcoxon 
rank sum test and the Wilcoxon signed rank test, by F. Wilcoxon, S. K. Katti, and 
R. A. Wilcox; The null distribution of the first three product-moment statistics 
for exponential half-gamma, and normal scores, by P. A. W. Lewis and A. S. 
Goodman; Tables to facilitate the use of orthogonal polynomials for two types of 
error structures, by K. B. Stewart, 1970; reprinted with revisions 1973, 403 pp. 
(ISBN 0-8218-1901-1) 


Four sets of tables.Probability integral of the doubly non-central f-distribution with 
degrees of freedom 7 and non-centrality parameters ó and 2, by W. G. Bulgren; 
Doubly non-central F distribution- Tables and applications, by M. L. Tiku; Tables 
of expected sample size for curtailed fixed sample size tests of a Bernoulli param- 
eter, by C. R. Blyth and D. Hutchinson; Zonal polynomials of order 1 through 
12, by A. M. Parkhurst and A. T. James, 1974, 388 pp. (ISBN 0-8218-1902-X) 


The distribution of the size of the maximum cluster of points on a line, by Norman 
D. Neff and Joseph I. Naus, 1980, 207 pp. (ISBN 0-8218-1906-2) 


The Product of two normally distributed random variables, by William Q. Meeker, 
Larry W. Cornwell, and Leo A. Aroian, 1981, 256 pp. (ISBN 0-8218-1907-0) 


AMS Translations-Series 2 


Eleven papers on differential equations and two on information theory, 1963, 
438 pp. (ISBN 0-8218-1733-7) 


Nine papers on logic and group theory, 1967, 256 pp. (ISBN 0-8218-1764-7) 


Four papers on functions of real variables, 1969, 280 pp. (ISBN 0-8218-1781-7) 


Ten papers on algebra and functional analysis, 1970, 260 pp. (ISBN 


0-8218-1796-5) 
Six papers in analysis, 1973, 250 pp. (ISBN 0-8218-3051-1) 


Quantitative analysis in Sobolev imbedding theorems and applications to spectral 
A by M. Š. Birman and M. Z. Solomjak, 1980, 132 pp. (ISBN 0-8218- 
-3) 


Sixteen papers on differential equations, by Ju. V. Egorov, A. V. Fursikov, D. 
M. Galin, Ju. S. Il jasenko, T. F. Kalugina, V. Ju. Kiselev, A. I. Komeé, A. A. 
Lokšin, N. O. Maksimova, O. A. Oleinik, V. M. Petkov, P. R. Popivanov, E. V. 
Radkevit, C. V. Rangelov, D. A. Silaev, A. N. SoSitaisvili, M. A. Subin, A. L 
Suslov, and M. I. Višik, 1982, 340 pp. (ISBN 0-8218-3072-2) 


Twelve Papers in algebra, by V. A. Dem'janenko, A. I. Mal'cev, A. Ju. Ol'sanskii, 
A A. Ovsienko, B. I. Plotkin, A. V. Roiter, Boris M. Schein, Hsieh Sheng-kang, 
0; I. Sirsov, I. Š. Slavutskii, A. A. Smelev, and Wang Yuan, 1983, 139 pp. (ISBN 
8218-3074.0) 

Four 
1983 


Papers on ordinary differential equations, by M. G. Krein and V. A. Jakubovič, 


> 168 pp. (ISBN 0-8218-3075-9) 


TABLES/INW 


TABLES/2NW 
TABLES/6NW 


TABLES/7NW 


TRANS2/33NW 
TRANS2/64NW 
TRANS2/81NW 


TRANS2/96NW 
TRANS2/101W 


TRANS2/114W 


TRANS2/118W 


TRANS2/119W 


TRANS2/120W 
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AMS Warehouse Sale 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


AMS Warehouse Sale Order Form 


Discount applies only to the books on the previous pages. DIRECT SALES O 
BOOKSTORES OR AGENTS. Orders must be sent on the special Warehouse Sale f. 
telephone orders, please specify Warehouse Sale to ensure proper discount. 


ORDER SALE ITEM ORDER 
QTY CODE PRICE TOTAL QTY CODE 
—— — CBMS/3 $4 ——— SIAMS/1 
—— CBMS/42 5 ——— — SIAMS/2 
— —— CBMS/47 4 ———— SIAMS/3 
— — COLL/39 14 ——-— SIAMS/S 
—. LAM/14 16 ———— SIAMS/6 
— LAM/I9 16 ———— STEKLO/106 
- LAM/20 18 ———— STEKLO/107 
— — MEMO/92 4 — — STEKLO/112 
—— — MEMO/98 4 — — STEKLO/113 
— —— MEMO/112 4 — —  STEKLO/118 
———— MEMO/118 4 ——— STEKLO/122 
— —— MEMO/127 4 —— SURV/16 
— —— _MEMO/136 4 ———— SURV/17 
— —— MEMO/146 5 SR SURV /19 
—— MMONQ/15 11 xw PABLES/I 
— —— MMONQ/19 13 — — TABLES/2 
——— MMONO/20 1l — ——— TABLES/6 
——— MMONO/21 15 —  TABLES/7 
———— MMONO/25 9 — —— TRANS2/33 
— ——- MMONO/27 20 — — TRANS2/64 
— —— MMONO/28 14 — — TRANS2/81 
—— — MMONO/31 14 — —— TRANS2/96 
—— — PSAPM/S 9 — — TRANS2/101 
——— PSAPM/22 5 — —— TRANS2/114 
—— PSAPM/23 6 TRANS2/118 
—— PSAPM/24 6 TRANS2/119 
——— PSAPM/25 5 — — TRANS2/120 
—— — PSAPM/26 7 
i —— PSPUMJ/2?7 29 
nor ———- PSPUM/28 12 Total for books 
is i ———— PSPUM/29 16 *Air delivery 
" Total 


Offer expires June 29, 1990 


All orders must be prepaid. 


Expiration date 


Charge by phone in the U.S. and Canada 800-321-4AMS (321-4267) 


NLY. 


orm (or facsimile) 


SALE 
PRICE 
$11 

10 
10 

8 
14 
14 


*Free delivery by surface. For air delivery, please add 


Send VISA and MasterCard orders to: 
American Mathematical Society 

P.O. Box 6248 

Providence, RI 02940-6248 


Please print name and address: 


Mail to 
Ordered yi ec e e 


RAATLICAAATICAL CAPICTY 


$5 first book, $3 each additional, $100 maximum. 


Send other orders with remittance to: 
American Mathematical Society 
Annex Station, P.O. Box 1571 
Providence, RI 02901-1571 


TO 
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TOTAL if e 
|; afl 

= i 
Ee n 
—— hac 
E CON pa 
ee pol 
— Ss pot 
mu | che 
| 

——— 
—— CE dis 
a ne y 
pecie Ad 
| 

=n 


CI Check enclosed LJ VISA [] MasterCard Cand ining eee X UEM e 
Signature — — c MEM EE EE 


(GiGi fferent) ps sechsten eee 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Classified Advertisements 


UGGESTED USES for classified advertising are positions available, books or lecture 
5 sale, books being sought, exchange or rental of houses, and typing services. 
0 RATE IS $50.00 per inch on a single column (one-inch minimum), calculated 


E 


| *otes for 
LIOS E 1 


99 "E : 
i top of the type; $22 for each additional '/2 inch or fraction thereof. No discounts 
j| 40m le ads or the same ad in consecutive issues. For an additional $10 charge 


n be placed anonymously. Correspondence will be forwarded. 


adine COPY is specified by the advertiser. Advertisements in other sections of the classified 
ite as will be set according to the advertisement insertion. Headlines will be centered in 
ace at no extra charge. Classified rates are calculated from top of type in headline to 
oe of type in body copy, including lines and spaces within. Any fractional text will be 
at the next !/2 inch rate. Ads will appear in the language in which they are submitted. 
prepayment is required of individuals but not of institutions. There are no member 
| ascounts for classified ads. Dictation over the telephone will not be accepted for classified 


| advertising. : ren 
| DEADLINES are listed on the inside front cover or may be obtained from the AMS 


Advertising Department. 

U. S. LAWS PROHIBIT discrimination in employment on the basis of color, age, sex, race, 
reigion or national origin. "Positions Available" advertisements from institutions outside the 
u. S. cannot be published unless they are accompanied by a statement that the institution 
does not discriminate on these grounds whether or not it is subject to U. S. laws. Details 
and specific wording may be found near the Classified Advertisements in the February and 


July/August issues of the Notices. 


SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians 
are accepted under certain conditions for free publication. Call toll-free 800-321-4AMS 
(821-4267) in the U.S. and Canada for further information. 

SEND AD AND CHECK TO: Advertising Department, AMS, P.O. Box 6248, Providence, 
Rhode Island 02940. AMS location for express delivery packages is 201 Charles Street, 
Providence, Rhode Island 02904. Individuals are requested to pay in advance, institutions 
are not required to do so. AMS FAX 401-331-3842. 


Prof. Robert Rigdon, Associate Chair 
Department of Mathematical Sciences 


POSITIONS AVAILABLE er with your teaching, sent by June 1, 1990 
—————————À 


INDIANA Indiana University-Purdue University 
Y 1125 E. 38th Street 
4 Indianapolis, Indiana 46205-2810 


IUPUI is an Affirmative Action/Equal Oppor- 
tunity Employer 


Department of Mathematical 
Sciences, IUPUI 
Lecturer Positions 


The De 
jg, Pà'tment of Mathematical Sciences at 


e 
NEVADA 
UNIVERSITY OF NEVADA, RENO 


Department of Mathematics 


Positi 
Y E atthe Lecturer level commenc- 
W be for t S 1990. The initial appointment 
bility for 9 academic year 1990-91 with 
891. 


lt annual reappointment beginning 


“FUL se EU 
| tack eks applications for two non-tenure 
h 


1 Iz mug 

ary ig nc vice aesponsibilties The initial 
-26,000 per academic year. 
o rii yoan, 
ROS 3 Qualifications. Fringe benefits 
Sily's n in TIAA-CREF, and the 
ms ~ CUP life and health insurance 


Mal n 
E ama cations are a Master's De- 
Ke Tie Or equivalent, and a 
ty, “Poly, as nt to effective teaching. 
W ac mit a resume and a transcript 
€ record, and arrange to have 


re B 
ference, at least one of which 


Applications are invited for a one-year Visiting 
Assistant Professorship for the 1990-91 aca- 
demic year. A candidate should have a Ph.D. 
in the mathematical sciences, a demonstrated 
research potential, and a strong commitment 
to excellence in teaching. Salary for the posi- 
tion is $30,000 with the university contributing 
to TIAA retirement. Job responsibilities in- 
clude the teaching of 45-18 semester credits 
over the academic year and the presentation 
of colloquia on the candidate's research. 

To be assured of consideration, applica- 
tions must be received by July 16, 1990. 
Starting date is August 20, 1990. 


Each applicant should send a resume and 
arrange to have three letters of reference 
sent to: Professor R. N. Tompson, Chairman, 
Department of Mathematics, University of 
Nevada, Reno, Reno, NV 89557. [(702) 784- 
6775; email address: rt@tahoe.unr.edu; FAX: 
702-784-1300]. 

The University of Nevada, Reno is an Equal 
Opportunity, Affirmative Action employer and 
does not discriminate on the basis of race, 
creed, color, sex, age, national origin, veteran 
status or handicap in any program or activity 
it operates. University of Nevada employs 
oniy United States citizens and aliens lawfully 
authorized to work in the United States. 


GERMANY 


FREIE UNIVERSITAT BERLIN 
Department of Mathematics 
Berlin/Germany 


At the Department of Mathematics, Freie Uni- 
versitát Berlin, a tenured position at the Full 
Professor level (C4-Professor) is available. 
Candidates are sought who have outstand- 
ing scholarly accomplishments in the field of 
analysis and are willing to cooperate in joint 
projects with the numerical analysis group. 
Duties include research and teaching in math- 
ematics at the graduate and undergraduate 
level. 

Applications with curriculum vitae and list 
of publications should be submitted before 
July 15, 1990 to 

Freie Universitát Berlin 
Fachbereich Mathematik 
Arnimalle 2-6 

D-1000 Berlin 33 
Germany 


ISRAEL 


TECHNION-ISRAEL INSTITUTE OF 
TECHNOLOGY 
Department of Mathematics 


The Department of Mathematics ís actively 
seeking applications in all areas of pure and 
applied mathematics. Several tenure track 
positions are available at all levels. 

The Department incorporates both pure 
and applied mathematics, with a strong em- 
phasis on all aspects of analysis. 

Applications should be sent to: Professor 
N. Liron, Chairman, Department of Mathemat- 
ics, Technion-Israel Institute of Technology, 
3200. Haifa, Israel. 
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JAPAN 


SOUTHERN ILLINOIS UNIVERSITY 
Department of Mathematics 
Carbondale, Illinois 62901 


| 


Applications are invited from qualified candi- 
dates for temporary assignment in Nakajo, 
Japan. Appointments will be made for one 
Or two semesters beginning in August 1990. 
A Ph.D in mathematics is required. Selection 
will be based on demonstrated excellence in 
teaching undergraduates through the calcu- 
lus. Applicants are asked to send a letter 
of application, curricula vita, three letters of 
reference (which address the teaching cre- 
dentials of the candidate) by April 15, 1990 
(or until filled) to: 
Nakajo Position 
c/o Ronald B. Kirk, Chair 
Department of Mathematics 
Southern Illinois University 
Carbondale, Illinois 62901 
Since these appointments are expected to be 
made on an ongoing basis, all applications will 
be kept active unless withdrawn by the appli- 
cant. SIUC is an equal opportunity/affirmative 
action employer. 


NEW ZEALAND 


THE UNIVERSITY OF AUCKLAND 
New Zealand 
A LECTURESHIP 
Department of Mathematics and Statistics 


The Department of Mathematics and Statistics 
teaches a full range of undergraduate and 
postgraduate courses. Within the department 
there are two units which operate with a 
certain degree of autonomy. These are the 
Statistics Unit and the newly formed Applied 
and Computational Mathematics Unit. 

The Department has particular research 
Strength in combinatorics and graph theory, 
finite group theory, functional analysis, com- 
plex analysis, topology, numerical analysis 
and statistics. 

Applicants should have a proven record 
in teaching and research in a branch of 
Pure Mathematics. Preference will be given 
to those with a strong interest in discrete 
mathematics. Duties will include teaching, 

: “examining, and research, as may be required 
=~ by the Head of the Department. 

— — Commencing salary will be established 
a the ranges $NZ36,000-$NZ47,200 per 
= ions ‘of Appointment and Method of 
are available from the Assistant 
mic Appointments, University 
te Bag, Auckland. Applica- 
varded as soon as possi- 


ble but not later than the closing date 8 JUNE 
1990. 

The University of Auckland 

An Equal Employment Opportunity Em- 
ployer 


ANNOUNCEMENTS 


ANNOUNCEMENT BY THE MATHEMATICAL 
PROGRAMMING SOCIETY 
OF THE A.W. TUCKER 
PRIZE 


The Mathematical Programming Society in- 
vites nominations for the A. W. Tucker Prize 
for an outstanding paper authored by a 
student. The award will be presented at 
the International Symposium on Mathematical 
Programming in Amsterdam. The Netherlands 
(5-9 August 1991). All students, graduate and 
undergraduate, are eligible. Nominations of 
students who have not yet received the first 
university degree are especially welcome. In 
advance of the Symposium an award com- 
mittee will screen the nominations and select 
at most three finalists. The finalists will be 
invited, but not required, to give oral presenta- 
tions at a special session of the Symposium. 
The award committee will select the winner 
and present the award prior to the conclu- 
sion of the Symposium. The members of 
the committee for the 1991 A. W. Tucker 
Prize are: Richard W. Cottle, Stanford Uni- 
versity; Thomas M. Liebling, Swiss Federal 
Institute of Technology, Lausanne; Richard A. 
Tapia, Rice University; Alan C. Tucker, State 
University of New York at Stony Brook. 
ELIGIBILITY: 

The paper may concern any aspect of 
mathematical programming; it may be orig- 
inal research, an exposition or survey, a 
report on computer routines and computing 
experiments, or a presentation of a new and 
interesting application. The paper must be 
solely authored, and completed after January 
1988. The paper and the work on which 
it is based should have been undertaken 
and completed in conjunction with a degree 
program. 

NOMINATIONS: 
Nominations must be made in writing to 
the chairman of the award committee 
Richard W. Cottle 2 
Department of Operations Research 
Stanford University 
Stanford, California 94305-4022 
by a faculty member at the institution where 
the nominee was studying for a degree when 
the paper was completed. Letters of nomi- 
nation must be accompanied by four copies 
each of: the student's paper; a separate sum- 
mary of the paper's contributions, written by 
the nominee, and no more than two pages in 
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or MAC). A disc containing data for! | js 
267 groups of order 64, which supp 
ments the first disc which contains d 
other groups of order up to 80. Each dst 
US$100. Money with order to: SUMS, O Sr 


of Maths, University College of Ec lo 

Swansea SA2 8PP, UK. (further detals à 

mageoff@uk.ac.swan.pyr) a 

Teg 

to 

toi 

Teo || 

PUBLICATIONS WAN n 

i 

T iournals: V Sty 

Wanted: Mathematical end BE 

prints, ephemera. Contac rnol Us hace \h 

Math. Dept., White Hall 654071 px | og 
NY 14853-7901. Tel: 607-2 

-7149. e-mail: : jedu | 

ee e nnisomssun. msi. corre D 

ar 

hà 

T 

| Bh 

y LU 


Bes = 


Seeking Full Pr ae 
j ents, (3) S€ in teg 
M] 
.D. aa | 
of 0 to 6 cr. hrs. pert AL | 


Algebraic Topology experi" " 


T 


ex 


int Theorems): AP ors 
ciatis immediately. 46905 
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MEE resentation 
» | Through Rep 

adting | Theory 

maig Gabor Toth 

8 progy | The main objective of these notes is to 
ple Un. | sudy the parameter spaces of eigenmaps. 


The author presents results on the fine 
yncture of the boundary of these spaces 
and includes the minimal immersions 
whose moduli spaces were first studied 
inthe pioneering work of DoCarmo and 
Wallach. As a byproduct he obtains a 
classification theory for orthogonal 
multiplications which are intimately 
related to Clifford modules. 

February 1990, 168 pages, $24.95 

ISBN: 0-12-696075-5 
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Introduction to Hilbert 
Spaces With Applications 
lokenath Debnath and Piotr Mikusifski 


EK provides the reader with a sys- 
sud P inon of the basic ideas and 
im s Hilbert space theory and func- 
b differs du with diverse applications 
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am for senior undergraduate and 
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New Releases’for 
athematical Physicists 


Elements of Differentiable 
Dynamics and Bifurcation 
Theory 

David Ruelle 

“David Ruelle's book is a gem....I rec- 


ommend it to any theoretical physicist 


interested in dynamical systems.” 
—PHYSICS TODAY 


1989, 200 pages, $27.50/ISBN: 0-12-601710-7 


Inflation and Quantum 
Cosmology 
Andrei D. Linde 
edited and with a Foreword by 
Robert Brandenberger 

This book provides an up-to-date view 
of the inflationary universe scenario. 
Professor Linde summarizes his view of 
inflationary cosmology in a sequence of 
cartoons that is extremely instructive 
(and also a lot of fun). 
January 1990, 212 pages, $29.95 
ISBN: 0-12-450145-1 


Order from your local bookseller or directly from 


ACADEMIC PRESS 


Harcourt Brace Jovanovich, Publishers 


Spinors and Calibrations 
F. Reese Harvey 


This book uses many facets of differen- 
tial geometry as its motivation to provide 
a collection of examples. They range 
from (simple) Lie groups to spin groups 
and normed algebras for general signature, 
including the exceptional groups G and F 
and the special Lagrangian and associative 
calibrations. This book will be a welcome 
supplement to standard texts on Lie theory 
because it provides an unusually thorough 
treatment of nonstandard examples. 


March 1990, 336 pages, $39.95 
ISBN: 0-12-329650-1 


Introduction to Single 
Operator Theory and 
Operator Algebras 
Gerald Murphy 


This book constitutes a first or second- 
year graduate course in operator theory. 
It is a field that has great importance for 
other areas of mathematics and physics, 
such as algebraic topology. differential 
geometry, and quantum mechanics. It 
assumes a basic knowledge in functional 
analysis but no prior acquaintance with 
operator theory is required. 

August 1990, c. 416 pages. $49.95 (tentative) 
ISBN: 0-12-511360-9 


Matrix PerturbationTheory 
G.W. Stewart and Sun Ji-guang 


problem, and the generalized eigenvalue 
problem as well as a complete treatme 

of vector and matrix norms, includi 
theory of unitary invariant norms. 
June 1990, 368 pages, $49.95 — 
ISBN: 0-12-670230-6 —— 
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The Institute solicits applications for membership in the Institute for the 1991-92 year, which be 


| ear, gins on September 3,1 
two programs will be featured. Although these two areas will be emphasized, applications from 


candidates in aj] fields s pa 
LIE GRours AND ERGODIC THEORY WITH APPLICATIONS TO NUMBER THEORY AND GEOMETRY. Topics will include: Clone 
Flows on homogeneous spaces with applications to number theory. 

Actions on algebraic homogenous spaces and boundaries. 

Smooth actions of semisimple groups and discrete subgroups, with applications to geometric structures, 
Representations and arithmetic properties of fundamental groups. 

Non-positively curved manifolds and symmetric spaces. 

The program committee consists of H. Furstenberg, M. Ratner, P. Sarnak, and R. Zimmer (Chairman ). 


Abg n pares 


Statistics. The topics of this program include: 

1. Empirical and related processes and applications including 
a) Gaussian processes and probability on Banach spaces, b) Econometric modelling, c) Neural networks, 
The topic organizers are L. LeCam and D. Pollard. 

2. Resampling and other computer intensive methods. 
The topic organizers are R. Beran, B. Efron, J. Friedman. 

3. Nonparametric and semiparametric models and survival analysis. 
The topic organizers are P J. Bickel, R.D. Gill. 

In addition there will be two workshops: 

4. Statistical methods in imaging to be organized by B. Silverman. 

5. Statistical methods in molecular biology to be organized by M. Waterman. 
The program committee consists of P J. Bickel (Chairman), L. LeCam, D. Siegmund and T. Speed. 

PosTDOCTORAL FELLOWSHIPS 
We anticipate making approximately 20 awards of postdoctoral fellowships. The stipend for 1990-91 is $30,000 and it will be at leas! 


that for 1991-92. In addition there is an award for round trip travel. The candidate’s Ph.D. should be 1986 or later. Candidates 


me : ine for 
asked to solicit three letters of recommendation. Most awards are for a year, but a shorter period is possible. The deadline 10 
applications is November 30, 1990. ; 


SENIOR MEMBERSHIPS 


S : d tion ae 
For mathematicians whose Ph.D. is 1985 or earlier, applications are invited for part or all of 1991-92. Letters of mco ei 
encouraged but not required. Itis generally expected that members at this level will come with partial or full support fromo 


The deadline for applications is November 30, 1990. 


RESEARCH PROFESSORSHIPS 


; d 
Please see the separate announcement of these awards; it will appear both as an advertisement in the AMS Notices 4! 
There is an earlier deadline for applications: October 1, 1990. 


asa po 


FURTHER REMARKS 
Each application should include an up-to-date vita and bibliography and a statement of research plans. 


: ions t0 
The Institute does not use formal application forms. However, an information sheet giving additional suggesto a perke! 
applicants is available upon request. Write to: the Mathematical Sciences Research Institute, 1000 Centenn! : 
94720. Women and minority candidates are especially encouraged to apply. n 


. o (Octobe! ^ 
Candidates are asked to make sure that their application materials and letters of reference arrive by the em ete De 
Research Professorships and November 30, 1990 for the others). Late applications cannot be assured i 1 for the othe 
Awards will be announced by early December, 1990 for Research Professorships and by mid-February, oR 
S ? c à 1ssueóo,; P 
There will be a program in Mathematical Biology in the summer of 1992; a separate announcement e s ics for ds 
of 1990. In 1992-93 there will be three programs: Algebraic Geometry for the whole year, Symbolic Dy 2 


: ro 
the year, and T. ranscendence and Diophantine Problems for the second half of the year. Suggestions for future P. 
The Institute is committed t0°the principles of Equal Opportunity and Affirmative ACH 
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RESEARCH PROFESSORSHIPS 


The Mathematical Sciences Research Institute (MSRI) announces the availability of 
Research Professorships for the academic year 1991-92. 


. These awards are intended for midcareer mathematicians; the applicant's Ph.D. 
_ should be 1985 or earlier. An award for a full academic year will be limited to a 


ceiling of $30,000 and normally will not exceed half the applicant's salary. Appoint- 
ments can be made for a portion of the year; the $30,000 ceiling and half salary limit 
would then be prorated. It is anticipated that between six and ten awards will be 
made. 


Inaddition to the basic stipend, there will be an award for round trip travel to MSRI. 


1991-92 MSRI will feature two programs: Statistics, and Lie Groups and Ergodic 
Theory. However, these Professorships are directed to applicants in all fields of the 


mathematical sciences. 
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Women ang minority candidates are especially encouraged to apply. 


MSRI does not use formal application forms. An application should include a vita, 
` bibliography, a plan of research, and a statement concerning financial require- 
vents, Twoletters of reference are required. Candidatesare asked to make sure that 
à “T application materials and the two letters arrive by October 1, M Late 
ae lications cannot be assured a complete consideration. Awards will be an- 


ced in early December, 1990. 


Send applications to the Mathematical Sciences Research Institute, 
1000 Centennial Drive, Berkeley CA 94720. 


The Institute is committed to the principles of Equal Opportunity 
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World Scientific 
New Journals on 


MATHEMATICS AND 
COMPUTER SCIENCE 


International Journal of 
MATHEMATICS (/JM) 


International Journal of Mathematics will publish original papers 
in mathematics in general, but giving a preference to those in 
the areas of mathematics represented by the editorial board. 
The journal will be published quarterly, or more frequently 
whenever necessary, to bring out new results without delay. 
Occasionally, expository papers of exceptional value may be 
also published. 
Some important papers are: 

Harmonic Maps between Spheres with Ellipsoids by 

E Eells & A Ratto (Univ. of Warwick) 


Topological Characterization of Stein Manifolds of Dimen- 
sion > 2 by Y Eliashberg (Stanford Univ.) 


Imbedding Cauchy-Riemann Manifolds into a Sphere by 
L Lempert (Purdue Univ.) 


On Calabi-Yau Orbifolds in Weighted Projective Spaces 
by S S Roan (Kyoto Univ.) 


4 issues per year 


International Journal of 
FOUNDATIONS OF 
COMPUTER SCIENCE (/JFCS) 


This journal publishes review and research papers on the 
theoretical and mathematical aspects of computer science. 
Areas covered include algorithms, complexity, logic and 
semantics. Some forthcoming papers are: 
e On Evaluating Boolean Functions with Unreliable Tests by 
C Kenyon (Rutgers) & A Yao (Princeton) 
e Planar Point Location Revisited by F P Preparata (Illinois, 
Urbana-Champaign) 
e ARing-Theoretic Basis for Logic Programming by 
V S Subrahmanian (Maryland) 


4 issues per year 


Very SPECIAL RATES for developing countries, 
physicists. Please write in for further details. _ 


VP 


SINGAPORE 


WORLD SCIENTIFIC PUBLISHING CO. PTE. LTD. 


e USA Office: 687 Hartwell Street, Teaneck NJ 07666-5309, USA Toll-free: 1-800-22 
e UK Office: 73 Lynton Mead, Totteridge, London N20 8DH, ENGLAND Telefax: 
e SINGAPORE Office: Farrer Road, P O Box 128, SINGAPORE 9128 Telefax: 2737298 


cc-o. WEEE EARS EMikul Kangri Collection, ka MD ON 


REVIEWS IN 
MATHEMATICAL PHYSICS (RMP) 


RMP will fill the need for a review journal in the field, The Teviey 
papers — introductory and survey papers — will be of eer 
not only to mathematical physicists interested in interdiscipli 
nary topics. Some published and forthcoming papers are: 


e Bound States between Two Particles in a Two- or Three- 
Dimensional Infinite Lattice with Attractive Kronecker ô- 
Function Interaction by C N Yang & S J Dong (Stony 
Brook) 

Exact Solutions of Conformal Field Theory in Two Dimen- 
sions & Critical Phenomena by A B Zamolodchikov (L D 
Landau Inst.) 

Geometry and Action-Angle Variables of Multi Soliton 
Systems by Benno Fuchssteiner (Paderborn) 


4 issues per year 


International Journal of 
HIGH SPEED COMPUTING (/JHSC) 


Aiming to foster the most recent advances in Parallel Cone 
tions, IJHSC contains original research papers and 
articles in algorithm, program restructuring, compiler 
ogy, performance evaluation, etc. 
A sample of published papers: 
e Computational Complexity of the Schw 
Procedure by Z Q Cai & S McCormick (Guo 
i | 
e Major Research Activities in Parallel Proceed (Waseda, 
and an Example - Harray - by Y Muraoka et a. 
Japan) M 
Parallel Matrix Multiplication on the Connectio 
by W F Tichy (Karlsruhe, F R Germany) = 
: m 
Multitasking on the CRAY Y-MP: An ENS SA 
D Navier-Stokes Code by R A Fatooh! 


arz Alternating 


achine 
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4 issues per year. 


7-7562 Telefax 
(01) 446 88 
Tel: 2786! 


Help your studerits discover more 
tul relationships. 


Free classroom display 
| device with purchase of 
| 30 calculators. 


Showing is much more powerful than 
telling. So we've developed special class- 
room displays for our two most advanced 


1 'alc s 

] [ Tr ij ]' jd ] calculators, 

The new scientific expandable HP 48SX 

r1 calculator and the cost-effective HP 28S 
are designed to put your students on the 
cutting edge of caleulus and engineering. 
With more built-in functions and graphics 
solutions than any other calculator. 


ou 


all 


T WERTE E 


If your department or students purchase 
30 HP 48SX or HP 288 calculators (or a 
mix of both), well give you a free HP 48SX 
and plug-in classroom display (an $850 
retail value). Or a classroom display version 
ofthe HP 288 (a $500 retail value). And 
free teaching materials in the bargain. 


Call us at (503) 757-2004 between Sam 
and 3pm PDT for more details. Or write: 

Calculator Support, Hewlett-Packard, 
1000 NE Circle Blvd., Corvallis, OR 97330. 
Offer ends October 31, 1990, and applies 
to instructors at college and high school 
levels only. 


There is a better way. 


LA Packar 


PGI2005 


€ 290 Hewlett-Packard Company 
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— Peter B. Kahn Meise 1 [/ Coiowaak | 


MATHEMATICS FOR 
ENGINEERS AND SCIENTISTS, 
Revised Edition, Vol. 1 

A. C. Bajpai, I.M. Calus and J.A. Fairley, 
University of Technology, Loughborough 
1-92614-0 720pp Apr.1990 $27.55 (pb) 


FRACTAL GEOMETRY: EW in the Wile ssics 

Mathematical Foundations and | po 
K.J. Falconer, University of Bristol, U.K. GROUPS M 
1-92287-0 224pp Dec. 1989 $33.95 W. Rudin, University of Wisconsin-Madion — | isi 


1-52364-X 296pp Jan. 1990 $3695] | 1s 
INTRODUCTION TO 


Scie 

MODERN SET THEORY A 

b | 

DISCRETE LOCATION THEORY | Judith Roitman, University of Kansas METHODS OF REPRESENTA Sx 

P. B. Mirchandani, Rensselaer Polytechnic Inst. eR Ge A ED SEE TOn TES ha Ay 

R. L. Francis, University of Flordia ions to Finite Grou Sie 

1-89233-5 592pp June 1990 $64.95 RAMSEY THEORY, 2nd Ed. Orders - Volume 1 n 

B Rothschild. UCLA y I. Reiner, University of Illinois at bs 

MODEL BUILDING IN s E s Urbana-Champaign en 
1-50046-1 176pp Mar. 1990 $49.95 1990 $34.950) 

MATHEMATICAL PROGRAM- 1-52367-4 848pp Jan. A 

MING, 3rd Ed. FOURIER SERIES, TRANS- ts 


H. P. Williams, University of Southampton 


FORMS, AND BOUNDARY 
1-925802 350pp Mar. 1990 $44.95 


VALUE PROBLEMS, 2nd Ed. NEW in the Pitman Besearch a9 
J. R. Hanna, formerly of University of Wyoming |Mathematics Series. 


J. H. Rowland, Univerisity of Wyomi Fn 
l MATHEMATICAL BIOECON- 1-61983-3 368pp Gi 1990 $5495 ELEMENTS OF STABILITY © tap 
E OMICS: THE OPTIMAL MAN- VISCO-ELASTIC FLUIDS dy 
AGEMENT OF RENEWABLE RE- | CHAOTIC DYNAMICS OF J. Dunwoody ogo $128 | 
SOURCES, 2nd Ed. NONLINEAR SYSTEMS 0.214724 120pp Feb AE 

Colin Clark, University of British Columbia S. Neil Rasband, Brigham Young University AL ANALYS! i 
1-50883-7 400pp Mar.1990 $49.95 1-63418-2 256pp Nov. 1989 $39.95 A MATHEMATI? PLATES ig 

OF BENDING HEAR |y 

ABSTRACT AND CONCRETE MATHEMATICAL METHODS FOR wiTH TRANSVERSE $ n 
CATEGORIES T SCIENTISTS AND ENGINEERS  |pEroRMATION o 

Jiri Adamek, Technical University Prague, Li d $27 fu 
George Strecker, Kansas State University, & nonsed Nonlinear Systems Cer Feb. 1990 di 


Peter B. Kahn, SUNY at Stony Brook 
1-62305-9 656pp Nov. 1989 $54.95 


To order, write: 
JOHN WILEY & SONS, INC. 
605 Third Avenue 


WILEY New York, NY 10158. Attn: S. Franklin 9.526- 
To order by phone, calll toll-free: Ke 
All other inquiries, call: 212-850-64 


84 
Horst Herrlich, Universitat Bremen 0-21305-1 184pP 


1-60922-6 502pp Apr.1990 $64.95 


CHEBYSHEV POLYNOMIALS: 
From Approximation Theory to 
Algebra and Number Theory, 
2nd Ed. 

Theodore J. Rivlin, IBM - Thomas J. Watson 


Research Center 


1-62896-4 208pp Mar. 1990 $49.95 
CC-0. In 
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Prices subject to change without notice & higher in Canada 
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gonference Topics 


ntations are solicited in 
applied and compu- 
ational mathematics, computer 
gence, applied probability and 
tistics, scientific computing, 

and applications in engineering 
| ndthebiological, chemical,and 
physical sciences. 


prese! 
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Sponsoring Societies 


iGeellschaft fiirAngewandte 
Mathematik und Mechanik 
institute of Mathematics and 
lis Applications 
| &detâ Italiana di Matematica 
Applicata e Industriale 
Sxiété de Mathématiques 
Appliquées et Industrielles 
Saely for Industrial and 
Applied Mathematics 
With the cooperation of: 


“sttut National de Recherche 
en Informatique eten 
Automatique 


sted by SIAM 


local Attractions 


| atingon D.C. isa world 
tly, AN an international 
vill nd 91 participants 
Sine phortunities dur- 
"timent y “tence to visitgov- 
timor uildings, museums, 
litori *than100 well-known 
Was .* Sites. Travelers to 
tys m May enjoy the 
mi cR memorials, the 


ancomplex of 14 mu- 
- galleries (includ- 
) the cand Space Mu- 
dtte p, Capitol Buildin 

: hite House. 8 
ti sie "Sta few of the 
m fee 20 80% of which 
Put, Mission and are 


| Mg “Public seven days 


nternational Conference on Industrial and Applied Mathematics 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


ICIAM 91 


EPT 4EBEM 
ASE tal 
la TAMY «d 
ENNMUXR. MENE 
EEE BÀ ABE N 
JEJE SINN NEM 
CALL FOR PAPERS 


Minisymposia Proposals 


The ICIAM 91 Program Committee invites you, as a potential or- 
ganizer, to submit a proposal for a minisymposium. 

A minisymposium is a session of 3-5 speakers focusing on a single 
topic. Sessions may be scheduled for two or three hours. Theorganizer 
ofa minisymposium invites the speakers and decides on the topics they 
are to address. If you would like to organize a minisymposium, you 
must submit a proposal on an ICIAM minisymposium form. Accep- 
tance of proposals will be by decision of the ICIAM 91 Program Com- 
mittee. 

To obtain a form and guidelines for submitting a minisymposium 
proposal, please check the appropriate box on the reply form and re- 
turn it to SIAM promptly. 


Deadline date for minisymposia proposals: July 31, 1990 


Contributed Presentations—Posters and Lectures 


Participate in ICIAM 91 by submitting a paper, which you may 
present in lecture or poster format. The ICIAM 91 Program Committee 
is encouraging contributors to present their papers in poster form to 
increase communication among participants, foster the development 
of international friendships, and reduce the need for large numbers of 


parallel sessions. 


Authors will have approximately 15 minutes for contributed 
presentations (lecture format), with an additional five minutes for 
questions. Alternatively, they may elect theposter format that encourages 
interactive discussions with individuals interested in their work using 


flip charts and other visual aids. 


If you desire to present a paper (lectureor poster format), you must 
1 n ding 100 words onanICIAM91 contributed 


submit asummary notexcee wordo onon E RE 
er/poster presentation form or tacs: e. You may 
m x mail. Macros are available in LaTEX or TEX. 


abstract electronically via e- 
Ask SIAM via e-mail (iciam@wharton.upenn.edu) to send you macros via 
e-mail. Papers will be reviewed by the program committee. Everyone 
who submits a paper will be notified by mail regarding acceptance. 


To obtain a form and guidelines 
complete the attached card and return 


Deadline or submission of contributed presentation forms: 
September f; dgjublic Domain. Gurukul Kangri Collection, Haridwar 


it to SIAM promptly. 


for submitting a paper, please 


— PR T 
Registration Information 
| and Announcements 


To obtain future announcements, 
an invited speaker list, and ICIAM 
91 program/registration informa- 
tion, complete the reply form below 
and return it to SIAM promptly. 


If you have questions about ICIAM 91, 
write to: 
ICIAM 91 Conference Manager 
c/o SIAM 
3600 University City Science Center 
Philadelphia, PA 19104-2688, USA 


E-mail: iciam&wharton.upenn.edu 
Fax (Telecopy): (215) 386-7999 
Telephone: (215) 382-9800 


Reply Form 
Complete and return to: | 
ICIAM 91 Conference Manager 
c/o SIAM, 3600 University City 
Science Center, Philadelphia, PA | 
19104-2688, USA 


Please send me the following: 


J Abstract form for a contributed 
presentation—poster or lecture 
format 


J Minisymposium proposal form 

J Advance registration material 

2 Preliminary program 

C) Exhibitor kit 

Fill in your name and address 
below or attach a separate sheet 
of paper if you need more space. 
Please print: 

Name . 


Affiliation _ een 


Dept. 
Address 


City 
State 
Country. 
Phone( — ) 
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Proceedings of the First Conference of the Canadian Number Theory 
Association held at the Banff Center, Banff, Alberta, April 17-21, 1988 


Edited by Richard A. Mollin | ¢ OQ L O I | 
1990. xiii + 659 pages. 17 x 24 cm. 0-89925-570-1. Cloth $110.00 Neen Ne 


Vice Proceedings contain forty-five refereed papers in diverse areas of | 


number theory including algebraic, analytic, elementary and computational | je 
number theory, elliptic curves, connections with logic, and complexity of | D 
algorithms. The volume will be of interest to computer scientists as well as | Steve Fisk a 
, number theorists and research mathematicians in general. | (Contempor ary Mathemai, "T 
Volume 109) ~ |? 

CONTENTS The focus of this work is the stua | 
: i | ; A | | ad pl 

Preface e List of Participants e An Integral Functional Equation of Ramanujan Related oa Properties of various Kinds of : 
to the Dilogarithm, B.C. Berndt and R.J. Evans * Cyclotomic Partitions, D.W. Boyd and | colorings and maps Of simplici a 
H.L. Montgomery * Limit Points of the Salem Numbers, D.W. Boyd and W. Parry e | complexes. In addition to the us: 5a 
Complexity of Algorithms in Algebraic Number Theory, J. Buchmann e Perturbations | Sorts of coloring, the author sfudles | atin 
and Complementary Sequences of Integers, J.R. Burke and W.A. Webb e On the Number | colorings determined bygroupsco. 6$ 


of Sets of Integers With Various Properties, PJ. Cameron and P. Erdós e On the 
Ramanujan-Nagell Equation and Its Generalizations, E.L. Cohen e The Uniform Group 
Under Change of Rings, ER. DeMeyer and G.R. Greenfield e Sieve Auxiliary Functions, 
H.G. Diamond, H. Halberstam, and H.E. Richert e Discriminants and Class Numbers 
of Indefinite Integral Quadratic Forms, A.G. Earnest e On a Conjecture of Roth and 
Some Related Problems, II, P Erdós and A. Sárközy e Some New Identities Involving 
the Partition Function p(n), J. Fabrykowski and MV, Subbarao e What is Special About 
195? Groups, n-th Power Maps and a Problem of Graham, R.W. Forcade and A.D. 
Pollington * Modular Elliptic Curves and Diophantine Problems, D. Goldfeld e Some 
Conjectures Related to Fermat's Last Theorem, A. Granville e CNTA Unsolved Prob- 


| orings based on regular polyhedo, |?! ^ 
and continuous colorings in finitely | Sar 
and infinitely many colors. The em- 
phasis is on how all the colorings fi 
together, rather than on the e | ( 
| tence of colorings or the number |= 
| colorings. Beginning with some fur 
| damental properties of simple 
complexes and colorings, the 0: 


lems 1988, R.K. Guy © The Partial Zeta Function of a Real Quadratic Number Field | thor shows how colorings relate 10 
Evaluated at s = 0, D.R. Hayes * Characterizations of the Logarithm as an Additive | various aspects of group theory. 0 

Arithmetic Function, A. Hildebrand A Note on Dedekind Sums, H. Ito e A Brief Survey ometry, graph theory, and topor 

| on Distribution Questions for Second Order Linear Recurrences, E. Jacobson e Basis | ogy. 

i for the Polynomial Time Computable Functions, J.P Jones and Y.V. Matijasevich e OMS 
ied Exponential Sums Connected with Quadratic Forms, M. Jutila e On Quartic Fields with | 1980 Mathematics Subject Clas" Im 
2c the Symmetric Group, G. Kientegaand P. Barrucand e Sets with Non-Squarefree Sums, | UR E 

i C.B. Lacampagne, C.A. Nicol, and J.L. Selfridge e Class Numbers of Simplest Quartic cation: 18-5109-8, LC 892708. | g 

1 Fields, A.J. Lazarus e On Improving Ramachandra's Unit Index, C. Levesque ° Rational ISBN 0-82 
Functions, Diagonals, Automata and Arithmetic, L. Lipschitz and A.J. van der Poorten ISSN 0271-4132 yer), Dec. 1989 T 
e Discriminants and Permutation Groups, J. Martinet e The Riemann Hypothesis From 164 pages Coe 19, : 
a Logician's Point of View, Y.V. Matijasevich e Triangular Farey Arrays, M.E. Mays e ! Individual membe 
Solution of the Class Number One Problem for Real Quadratic Fields of Extended List price $31, 625 1 
Richaud-Degert Type (With One Possible Exception), R.A. Mollin and H.C. Williams Institutional member iy | 
* On Simple Zeros of Certain L-Series, M.R. Murty e Asymptotic Distribution and To order, please spec n 
Independence of Sequences of g-Adic Integers, II, K. Nagasaka and J-S. Shuie* On the CONM/103NA iy h 
Piltz Divisor Problem With Congruence Conditions, WG, Nowak © On the Pair chang ie à 
Correlation of Zeros of Dirichlet L-Functions, A.E. Ozliik e Computational Methods All prices subject m ce. FOr OO oo 
for the Resolution of Diophantine Equations, A. Pethé e Some Confirming Instances will be made by SU ac addition? men A 
of the Birch-Swinnerton-Dyer Conjecture Over Biquadratic Fields, M.I. Rosen * Criteria add, Ist book $5, e oo. PreP c dl : 
for the Class Number of Real Quadratic Fields to be One, R. Sasaki An Analog of. $3, maximum : 
Hilbert's Irreducibility Theorem, A. Schinzel e On Partitions of the Positive Integers with 
No x, y,z Belonging to Distinct Classes Satisfying x + y = z, J. Schónheim e Algebraic i i ] 
Surfaces Derived From Unit Groups of Quaterhion Algebras, K. Takeuchi e Explicit Station. d F 2. 
Evaluation of Certain Eisenstein Sums, K.S. Williams, K. Hardy, and B.K. Spearman 02301 15. PLANS 
e Digit Sum Sets, S. Yates e New Invariants of Real Quadratic Fields, H. Yokoi e A Limit free o the U.S 
Formula for the Canonical Height of an Elliptic Curve and Its Application to Height 4267) char 


Computations, H. Zimmer 


Price subject to change. 


w] Walter de Gruyter, Inc. 
DE | 200 Saw Mill River Road 
G Hawthorne, New York OP 3 uviic Domain. Gurukul Kangri Collection, Haridwar 
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The MATHEMATICAL ASSOCIATION of AMERICA 


1529 Eighteenth Street, N.W. Washington, D.C. 20036 Telephone (202) 387-5200 


ASSOCIATE DIRECTOR FOR PROGRAMS PROJECT DIRECTOR FOR SUMMA: 


pibe h] à Strengthening Undi ji 
" seeks à highly qualified individual to fill the position of Associate Z g “nderrepresented Minority Mathematics Achievement 
^5 M 


s M programs (ADP), starting in June 1990 or possibly later. The ADP The MAA expects to launch a long-term, comprehensive, national program 
geor lor Washington, DC headquarters and oversees the Association's for minorities and mathematics in June 1990 and is seeking a highly qualified 
yi in ical activities, including its publications program and various projects. Project director. This individual, who will work in the MAA Mathematical Genter 
shema in Washington, DC, will play a critical role in determining the direction and 


ag Execulive Director, the Associate Director for Administration and Finance, success of the program. Qualifications include: 


jhe ADP are the Association’s central planning and administrative staff 3 : 
D. They bear responsibility for day-to-day management of Association busi- m PhD in mathematics or mathematics education or equivalent stature; 
As long range planning, and outreach to other organizations. They closely H 
CB with officers of the Association, journal editors, committee chairs, 
af project directors. 


Track record for improving access of minorities to careers in mathematics, 
science, and engineering; 


W Knowledge and appreciation of the problems that different minority groups 


tendates must have a PhD in the mathematical sciences or equivalent have in entering and succeeding in mathematically related fields; 


saure, substantial teaching experience in collegiate mathematics, demon- 
gated ability to work productively with colleagues and committees, and skill in W Excellent organizational and communication skills; 
sing and oral presentalion. Experience in program management, fund rais- 


ing editorial work, and publications production and promotion are not required, M Experience in fund raising. 
tulare highly desirable. Salary is negotiable, depending on the candidate's qualifications and experi- 
&ay is negotiable, depending on candidate's qualifications and experience. ence and on budgetary constraints; 


The MAA is an Equal Opportunity Employer and encourages applications from minorities and women. 
Candidates should send a resumé and letter of application to: Dr. Marcia P. Sward, Executive Director, MAA at the above address. 


Research Manager 
Probability, Statistics, Signal Analysis 


The Office of Naval Research (ONR) is seeking a qualified individual to plan, manage and direct a sponsored research program in the fields of 
Probability, statistics, ard signal analysis with particular emphasis on stochastic processes, time series, random fields, spatial processes, spectral 
analysis, and signal processing. The sponsored research is conducted principally at universities and government or industrial laboratories by leading 
“enlists in the field, This is a Civil Service position at the GM-13/14/15 level ($42,601 - 76,982), depending on individual qualifications. 


The majorit m : i i P is includes, for 
orty of research is directed to developing fundamental understandings of random signals and noise. This i : example, 
ardorzation of nonstationary and nonlinear stochastic processes in the spectral domain. The program emphasizes methods based on mathematical 


slistics and applied probability. Simulation/experiment and other engineering approaches are not preferred. 


The incumbent will ident ; ae add - 

for tre Ent will identify new research rtunities, communicate ONR interest to the scientific community, evaluate S resear proposals 

eet, Manage Cine resources, MET the program within the Navy and DoD. Perhaps the most important aspect of this position is to 

have d develop and communicate new research ideas to higher Navy management. Thus, this position provides the challenge and opportunity to 

Sj Creative ang significant impact on the direction and quality of research conducted at the national level. Additionally, the opportunity exists to 
“ or maintain an individual research program at an academic institution or government laboratory. 


mi NC i : 
8 pd est have one year of specialized experience although a Ph.D or equivalent in mathematics and/or statistics and one year of specialized 


Mere 
ad lication for Federal Employment (available 
it Fodera PefSons should submit a resume, a list of publications and a Standard Form 171, App 

Dison Job Information Centers or from the address below), to: OFFICE OF THE CHIEF OF NAVAL RESEARCH, Civilian Personnel 


: -5000. lications will be accepted 
toy * Anno 800 North Quincy Street, Arlington, Virginia 22217-5000. App 
3 Ugust 1990 ‘al n a that date. Applicants are requested to complete the appropriate suplemental forms. For 


à mation and supplemental forms, please cell (202) 696-4705. 
tteanship Required 


An Equal Opportunity Employer 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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| BOARD ON MATHEMATICAL 

| SCIENCES 

| NATIONAL RESEARCH 
COUNCIL 


The National Research Council is seeking a staff officer for 
its BOARD ON MATHEMATICAL SCIENCES (BMS). 
Responsibilities include completion and dissemination of 
high-quality reports, writing or editing sections of reports, 
arranging meetings, conferences, and public symposia. 
Requires an MS or equivalent in a mathematical science, and 
good communication, organizational, and writing skills. The 
BMS advises on mathematical trends and issues and maintains 


Directo r 
Mathematical Sciences Resea 
Berkeley, Cali for Insti, 

The Institute seeks a Directo 
duties in summer 1992 when qj Ssun, 
the current Director, I. Kaplansk, erm of 
The Director is the Chief Exe Opi. 
of the Institute and reports to m lee 
Trustees of the Institute, Th * Boi 
should have the qualifi 


© candiq 
; dle 
cations to Provide 


Eo liaison with the math sciences community, the National a and administrative leadership i 
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an Rights of Mathematicians 
in the U.S.S.R. 
e the situation of Jews in the 


ia Union has changed consid- 
ably, and many more can leave, 
¢ , 


here is ample cause for alarm. Nu- 
merous newspaper reports of anti- 
emitic incidents rouse concern. But 
qi so well known is the continuation 
if certain discriminatory practices 
inacademic circles—under glasnost 
j ad perestroika. 

I recently learned about 4 math- 
ematicians who were not granted 
PhD.’s by the Council of Mathe- 
matics and Mechanics of Moscow 
State University. This is Council No. 
|, responsible for Analysis, Probabil- 
ly and Differential Equations. The 
kople involved are (names in paren- 
tesis are advisors): I. M. Belenkii, 
1989 (Gorin); O. Immanvilov, 1986 
(Fursikov); M. Blanc, 1986 (Sinai); 
ind B. Shapiro, 1989 (Arnold). 

ld T the last case, at the meeting 
T racl the official opponent 
lle thesi Y positive remarks about 
ptive = and no one had anything 
ion, New uring the ensuing discus- 
tole was ertheless when the (secret) 

e taken, then and there, the 
Itineq : Voted down. Later Arnold 
tdid n rom the council stating that 
who moot Wish to serve with people 


m Ov 
dee ake decisions on other than 
lic grounds. 


Viet cies to many of our So- 

te ty Sues that these four people 
E EN down because of anti- 
V Practice f Apparently it is common 

De issibie the council—though not 
Oh Ve « : according to its rules— 
Nip, "Cad present voting”. That 
Wt Present CPET of the council is 
he to. and has not designated 

Vote for him or her, then 
rily © apparently feels free to 


S : 
Sign someone to do it. 


Last fall, for the first time in many 
years, a good number of young Jew- 
ish students was admitted to study 
Mathematics at the University. I was 
told that the entrance examination 
system had been changed to be more 
fair and to reduce the incidence of 
discrimination. A welcome develop- 
ment! But I have just learned that 
the Mathematics examining commit- 
tee recently voted to go back to the 
old system. 

Louis Nirenberg 

New York University 

(Received May 14, 1990) 
Mathematics Outside 

of Mathematics Departments 
The depressing situation documented 
in the article ‘Mathematics Outside 
of Mathematics Departments', by S. 
Garfunkel and G. Young, in the April 
1990 Notices is, in my view, a symp- 
tom of deeper effects. While there has 
been in recent years much lip-service 
to the desirability of greater involve- 
ment of mathematics in science and 
engineering, there has not been a 
commensurate commitment of insti- 
tutional energy and money. For ex- 
ample, my own field of Differential 
Geometry has had great intellectual 
success in fields such as Physics, Me- 
chanics and Control — and I am now 
working on possibilities in Computer 
Science — but I do not see support by 
the mathematical world for develop- 
ment of courses, textbooks, research 
institutes, etc. to make available to 
students material they would need 
to understand the new and difficult 
mathematical insights. Instead, much 
of the activity which has taken place 
has been that of most concern and 
benefit to existing mathematical in- 
terests, or that has had publicity due 
to the entrepreneurial energy of cer- 


tain players. 
Robert Hermann 


Brookline, Massachusetts 
(Received April 23, 1990) 


Graduate Education 
in Mathematics 
With great interest I read the ar- 


; ckson, “Graduate 
cc-tighpubk vAn Jacks Kangri Collection, Haridwar 


Education in Mathematics” (Notices, 
March 1990, page 266 ff). I wish 
to make some brief comments. First, 
what Ivar Stakgold has done is revive 
the discussion that led to the insti- 
tution of the D.A. degree back in 
the late 60s and early 70s. Although 
he does not want to “revive” the 
D.A. (I didn’t know it had fainted 
or died), he is nonetheless calling for 
the equivalent. 

Second, I disagree with Jackson’s 
remark that the D.A. “was created at 
a time when many feared a shortage 
of mathematicians to fill faculty va- 
cancies”. The D.A. was created for 
the very reason that Stakgold gives 
when he calls for a second track in 
the doctoral program. 

Third, the reason the D.A. “never 
really caught on” was because there 
was some suspicion that the D.A. 
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The committee reserves the right to 
edit letters. 

Notices does not ordinarily publish 
complaints about reviews of books or arti- 
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concerning reviews in Bulletin of the Amer- 
ican Mathematical Society will be consid- | 
ered for publication. All published letters 
must include the name of the author. 

Letters should be typed and in legible | 
form or they will be returned to the sender, | 


possibly resulting in a delay of publication. | — 


Letters should be mailed to the Editor 
of Notices, American Mathematical Soci- 
ety, P.O. Box 6248, Providence, RI 02940, 


and will be acknowledged on receipt. 
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wasn't the genuine article. This was 
(and is) an unfortunate suspicion. 
I will only say that D.A. mathe- 
maticians do continue to distinguish 
themselves as faculty members and 
scholars every bit as much as most 
Ph.D. mathematicians. 


Don Muench 
St. John Fisher College 
(Received April 9, 1990) 


This refers to the article, *Graduate 
Education in Mathematics” (Notices, 
March 1990, pages 266-268), high- 
lighted on the issue cover. 
There is a problem with the ar- 
ticle, and a fundamental one: the 
title refers to education, while the 
text itself deals with training (sub- 
titles: Traditional training, Postdoc- 
toral training; phrases: students are 
still trained, Ph.D. training, research 
training, etc.) There is a difference; 
€.g., aS in institute of higher educa- 
tion, I am an educator, as contrasted 
e.g. with sea-lion training, training in 
the maintenance and repair of the 
1960 Dodge Monaco, teacher train- 
ing college (see, for instance, the 
concise edition of the OED). It is 
impossible to train a mathematician 
(the result is not a mathematician), 
while it is sometimes possible to ed- 
ucate one - but one must know what 
one is doing. 

I suspect that one of the main 
sources of the current problems with 
education, and higher education in 
particular, in the U.S.A. is this very 
confusion: schools confine themselves 
to providing training only, in lieu of 
an actual education; and the “educa- 
tors” do not know the difference. For 
example, math anxiety is an infec- 
tious disease spread by bad teachers; 

and these very teachers were short- 
changed, and provided with training 
only, instead of being educated. 
My objection to the article is, 
therefore, not the choice of terms 
used, but a factual one: that the arti- 
cle really is concerned with training 


and not education; and, thus, cono. In gigni. Opp GI1RDitY, (emanissienawBas 


tributes to the (un-addressed) prob- 
lem rather than to its solution. 


Otomar Hájek 
Case Western Reserve University 
(Received April 16, 1990) 


Mentoring 

For many years, young mathemati- 
cians have been able to get an early 
start on their own ideas, unlike some 
sister sciences where beginners in a 
laboratory work almost as laboratory 
assistants on the professor's prob- 
lem, and where every publication has 
the lab directors name at the start- 
whether or not the idea came from 
the director. This is often the fate 
of Post-docs in these fields, while in 
mathematics a young Post-doc can 
pursue his own ideas with advice or 
stimulus as he deems best. 

The November issue of Notices, 
prominently on the second page 
(1146), seems to argue that Post-docs 
in mathematics should be reduced 
to the condition of partial servitude 
common in other fields, and that 
each Post-doc needs a “mentor”. But 
let the author (and others equally 
misinformed) note that mentor is a 
noun and not a verb. There can be 
no “mentoring”. 

Postscript: It has just now appeared 
that the otherwise excellent David II re- 
port, “Renewing U.S. Mathematics: A 
plan for the 1990s”, from the Board on 
Mathematical Sciences, National Re- 
search Council, presents a related version 
of these unfortunate ideas. On page 64, 
the reprint speaks of work which “extends 
beyond the doctorate for additional train- 
ing” (as if we were training TV repair- 
men or circus performers). Finally, page 
66 mentions "mentoring". There is a bet- 
ter established activity, called "directing 
thesis work". 

Saunders Mac Lane 
The University of Chicago 
(Received May 15, 1990) 


Confidentiality 
The Supreme Court, in a decision 
on a case against the University of 
Pennsylvania by the Equal Employ- 


ruled that confident; 
sessments of the E Schola, 
for tenure at à u of 

disclosed to feder 

This Step is à cle lBàoy ” 
confidentiality. basic lation y 
nance of Tacism, D Maing, 
tism, etc. at universities l Senj, 
quence, I will t : 
care to be h 
evaluations so that all can 
for tenure, or new positio 
be accorded an equal opportunity 
recommend that my colleagues 4 
cline to respond to telephone à 
quiries about the “real” story abou 
people for whom they have written 
letters when they are being given the 
opportunity to make racist, sexis, 
anti-Semitic, etc. comments “off-the. 
record". 

I recommend this action as the 
only proper response to this attak 
on undemocratic behavior in our pro- 
fession. 


Wrilte 
didat 
ns, wil 


William J. Pern 
University of Texas at Dals 
(Received April 18, 1990) 


Saunders Mac Lane (Notices Lettes 
to the Editor, April 1990) WT 
mends declining to write us 
universities about the work : i 
didates for tenure. This T * 
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files to federal pu Ie ERSITY 
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Professor Mac ^. “viol 
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and an “attack on 
freedom." However, the 
provide criteria for 


; we o 
e dept than that of sex, race 
n B ational origin. I was an active 
vig Am of AAUP for many years 
(e tie ending academic freedom and I 
eo no attack on 1t here. 
As for a “violation of confiden- 
ns, sy | ality” J would be suprised if Pro- 
' | tsor Mac Lane does not know that 
a many universities the “confiden- 
jal” letters he's talking about may be 
gen by every tenured associate and 
jul professor in the department. I 
fave read many of them. They must 
read by everyone on the tenure 
committee and everyone in the uni- 
wrsity that is involved in the tenure 
as the | decision. How is it a “violation of 
attack | confidentiality” if an additional few 
yurpe. | members of a duly constituted com- 
mission see them in a properly pre- 
Pervin | pared case of alleged discrimination? 
Dals | By law (with criminal penalties) 
1980) | 0 officer or employee of the EEOC 
My make public in any manner 
thatever any information obtained 
recom | by the Commission prior to formal 
ters 0 | Proceeding, 
bee Ji The importance of confidential- 
m ; i must be weighed against the ex- 
onf | Smely high costs to the university 
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evaluations and his recommendation 
for others to follow suit. 

(All quotations and references to 
laws are from West’s Supreme Court 
Reporter, vol. 110 No. 7, Feb. i 
1990.) 

Jack Tull 
The Ohio State University 
(Received April 24, 1990) 


I was very disappointed to read the 
letter by Saunders Mac Lane in the 
April 1990 issue of Notices, regarding 
the recent Supreme Court decision 
about the confidentiality of scholarly 
assessments of the work of tenure 
candidates. 

I am sorry that Professor Mac 
Lane finds this unanimous decision 
of the Supreme Court, which was 
supported by the American Civil 
Liberties Union, to be an “attack 
on academic freedom”. I thought 
that academic freedom referred to 
the right of professors to study and 
write about topics of their choice 
without fear of reprisal, and that 
the granting of tenure was intended 
to protect these individual rights. In 
other words, the principal constitu- 
tional defense of academic freedom 
is the protection of free speech by 
the First Amendment. The decision 
of the Supreme Court in no way 
compromised these rights. On the 
contrary, the decision reaffirmed the 
rights of individual scholars under 
the First and Fourteenth Amend- 
ments. That is, as a consequence of 
this decision, scholars in tenure-track 
positions should feel more confident 
that they can work on problems that 
they find interesting without fear that 
they will be punished later for rea- 
sons unrelated to the quality of their 
work. The Court's decision makes 
it more difficult for universities to 
reject tenure candidates because of 
reasons related to gender, race, etc. 
Moreover, this decision has a direct 
bearing on work in certain academic 
fields — consider the situation ofa fe- 
male historian or literary critic who 
wishes to base her work on feminist 


Iam also, frankly, offended by the 
implications of Professor Mac Lane's 
claim that "confidentiality [is] basic 
to the maintenance of quality.” Can 
evaluators not justify the assessments 
they make in letters about tenure can- 
didates? Are their judgements based 
on criteria other than the quality of 
the candidate's work? Do they have 
something to hide? I don't believe so; 
I certainly hope not. But it is, in fact, 
the case that women and minorities 
are under-represented in mathemat- 
ics: can we prove that we are not at 
fault? 

Confidentiality does serve at least 
one goal: collegiality. Someone's feel- 
ings might be hurt by another's eval- 
uation of his/her scholarly ability. 
Friendships might suffer. I can see 
how this might lead people to be less 
willing to write unfavorable letters 
of recommendation, knowing there 
was some chance that they might 
become public. (At this point, how- 
ever, the decision of the Supreme 
Court only releases the letters to fed- 
eral investigators for the Equal Em- 
ployment Opportunity Commission 
in cases where they feel the letters 
are necessary to assess the validity 
of claims of discrimination.) But I 
claim, nevertheless, that the quality 
of universities will not suffer. It is 
easy to differentiate between a letter 
which lends unqualified support to a 
candidate and a letter which merely 
avoids saying anything detrimental. 
Top candidates will still get the top 
jobs and will still get tenure at the 
top universities. 

I hope that Professor Mac Lane 
will reconsider his decision no longer 
to write letters about tenure candi- 
dates. These letters still serve im- 
portant goals. They are a service to 
candidates as well as to universities. 
It would be unfortunate if the math- 
ematical community were deprived 
of the benefits of his perspective. 


Kevin R. Coombes 
University of Michigan 
(Received May 1, 1990) 
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1989 Annual AMS-MAA Survey 
(Second Report) 


Enrollments, Faculty Characteristics, 
and Update on New Doctorates, Fall 1989 
Edward A. Connors 


Highlights 

1. The final (spring) count of new doctorates in the math- 
ematical sciences records 419 U.S. citizens among 
the 919 recipients of doctorates granted by U.S. in- 
stitutions from July 1, 1988 through June 30, 1989. 
These U.S. citizens account for only 4696 of the new 
mathematical sciences doctorates awarded by U.S. 
institutions. 

2. The number of U.S. citizens receiving doctorates in 
1988-1989 is less than 6096 of the comparable number 
for a range of years in the mid-1970s. 

3. Women received 24% of the doctorates in mathematical 
Sciences awarded to U.S. citizens. This is the largest 
percentage ever and a significant increase over the 20- 
21% awarded in the last six years. The 100 doctorates 
awarded to women U.S. citizens in 1988-1989 is 
exceeded only by the 102 awarded in 1 980-1981. 

4. Slightly less than 1.5% of the fall 1988 full-time 

faculty in the mathematical sciences, Groups I, II 
and III combined, retired or died by the fall of 


A first report of the 1989 Survey appeared in the November 1989 
Notices, pages 1155-1188, with corrections in the December 1989 
Notices, page 1372. It included a report on the 1988-1989 new doc- 
torates, starting salaries, faculty salaries, and a list of the names 
and thesis titles of the 1988-1989 doctorates. A Supplementary list 
of 1988-1989 doctorates appeared in the May/June issue of No- 
tices. 
The 1989 Annual AMS-MAA Survey represents the thirty-third in an 
annual series begun in 1957 by the Society. The 1989 Survey was 
under the direction of the AMS-MAA Committee on Employment 
and Educational Policy (CEEP), whose members were: Donna L. 
Beers, Morton Brown, Stefan A. Burr, Edward A. Connors (chair), 
Philip C. Curtis, Jr., David J. Lutzer, and James J. Tattersall. The 
questionnaires were devised by CEEP's Data Subcommittee whose 
members were: Edward A. Connors (chair), Lincoln K. Durst (con- 
sultant), John D. Fulton, James F. Hurley, Charlotte Lin, Don O. 
Loftsgaarden, David J. Lutzer, James W. Maxwell (ex officio), Don- 
ald E. McClure, and Donald C. Rung. As of January 1990 the sub- 
committee became a standing AMS-MAA committee. Comments or 
suggestions regarding the Annual Survey may be directed to mem- 
bers of the new AMS-MAA Data Committee. 


1989. (See box on this page for descriptions of t 
groupings used in this Survey.) Slightly ley " > 
1.75% of the fall 1988 full-time Jaculty in Ge 
and B retired or died by fall 1989. 
5. One-third of the current full-time faculty at departments 


that responded to the Survey will have died or reath / 


age 65 by the year 2005. 

6. A substantial portion of the upper division (hu 
nior/senior) mathematics majors are women: 4% 
in each of Groups M and B, 39% in Groups I, Il and 
III combined. 


Groups I and II include the leading departments of b. 
the U.S. according to the 1982 assessment of Resear ; a re 
Programs conducted by the Conference Board of dr to the 
search Councils in which departments were rated accor 


quality of their graduate faculty.! ; i 
Group I is composed of 39 departments with scores 
range. 7 
Gus Il is composed of 43 departments with score 
2.9 range. 
Group III contains the remaining U.S. de 
toral program. EN 
Group IV contains U.S. departments ram. 
BEI IeUEe and biometrics reporting a dog on E ei jd mate 
Group V contains U.S. departments (or prog am manage? 
matics/applied science, operations researc’ 
ence which report a doctoral program. OD 
Group Va is applied mathematics/applied $ ai 
erations research and management seien partments 5 
Group VI contains doctorate-grantno nadian univers e 
grams) in the mathematical sciences In AE a master $ 
Group M contains U.S. departments gran 
the highest graduate degree. ; 
Group) B contains U.S. departments grantin pow 
Ci 
gree Gu n An Assessment of RESP ces jc 
These findings were published in An ind Physical 9° ation 
grams in the United States: Mene Ei C hal 
r Lindzey, on i 
Bae, Washingt DC. 1982. The font est form in p ra 
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| I. Introduction 
sent several items of general and specific interest 
athematical community and its observers. Our 
ite ased on the data gathered in the 1989 Annual 
| alls Survey. As is customary we begin with an 
ws on the employment status of the 1988-1989 class 
pite doctorates in the mathematical sciences. We then 
i be attention to some of the information obtained 
i Phe departmental responses to the Departmental 
m Survey, and to the distribution of faculty by age 
tion of the Faculty Status Survey. The data on faculty 
ge " anew feature which we intend to repeat on a regular 
Ms perhaps biennially. We have discontinued our 
collection and analysis of faculty flow and mobility data 
io the delight, undoubtedly, of numerous departmental 
assistants, heads, chairs, and, to be sure, of this author). 
Asin last year’s report, we choose not to extrapolate 
fim the raw data and thus we do not provide estimates 
Jof various faculty populations or course enrollments. 
Instead, we focus on faculty retirement and death rates 
(Table 3A), faculty composition by sex (Tables 3B and 
Y), percentage change in faculty composition (Tables 
D and 3E), faculty age distribution (Table 3F and 
figures 1-6), percentage changes in enrollments from 
fall 1988 to fall 1989 (Tables 4A and 6), undergraduate 
twollment distribution patterns (Table 4B), percentages 
(f women among junior/senior mathematics majors and 
mduate students (Tables 5 and 7), and percentages of 
US. citizens among graduate students (Table 8). The 
1990 Survey of the Conference Board on the Mathe- 
Ti Sciences (CBMS) will provide hard estimates of 
k E: poly populations and course enrollments in 
: fi ie sciences, based on data gathered for 
" id we direct your attention to the information 
i ieee rates at the end of this report, and to the 
i d which is a comprehensive and current com- 
tthe Tath references on data sources and recent reports 
| €matical sciences, science and engineering. 
II. 
| ing date on the 1988-1989 New Doctorates 
No oe Report of this Survey (November 1989 issue 
34 ney ; Pages 1155-1168) we reported a fall count of 
Sm SLOT ates in the mathematical sciences granted 
a late tics (since then increased to 905 because 
Toon, CeDartmental correction). We now update the 
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m rat 

f titution 1^ the mathematical sciences awarded by US. 

| wa ond 62 awarded by Canadian institutions. 

| able l. Pring counts for the last five years are given in 
UM 

| wens "e doctorates awarded by U.S. universities, 
hon y D Status was reported as known for 896, 419 of 


f e Mak 
Magi U S. citizens (319 men and 100 women). The 
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TABLE 1: New Doctorates, Fall and Spring Counts 


84-85 85-86 86-87 87-88 88-89 
Fall/Spring  Fall/ Spring Fall/Spring Fall/Spring  Fall/ Spring 


U.S. 732 765 756 782 779 808 804 828 905* 919 
Canada 37 42 45 45 66 66 52 55 53 62 
Total 769 807 801 827 845 874 856 883 958* 981 


"Increased from the fall count reported in the November 1989 
Notices. 


Employment data for new doctorates are updated in 
Tables 2A, 2B and 2C. We do not, however, include the 
additional new doctorates in our updated employment 
matrices. 1896 of the new doctorates reported taking for- 
eign academic or nonacademic employment (compared 
to 2096 for 1987-1988 doctorates). By spring 1990 796 
of new doctorates were either not seeking employment, 
were not yet employed, or their status was unknown 
(compared with 596 for 1987-1988 doctorates in the 
spring of 1989). 11.596 of the new doctorates were hired 
by Group B institutions (compared with 896 for 1987- 
1988 doctorates, and an average of 8.696 for the previous 
six years). 

The research fields of the new doctorates continue 
to have an applied flavor (see Table 2C). For the last 
seven years half, or nearly half, of the new doctorates 
specialized in statistics, applied mathematics, operations 
research or computer science. 2796 of the 1988-1989 new 
doctorates reported statistics as the field of thesis. 

Finally, we note that the names of the 1988-1989 
new doctorates and their thesis titles were published in 
Notices (November 1989 issue and a supplemental list in 
the May/June 1990 issue). 


III. Faculty Characteristics 
Two separate surveys provide the data reported in 
this section. Tables 3A through 3D are produced by 
responses to the Departmental Profile Survey conducted 
in fall 1989; Table 3F and Figures 1-5 are produced 
by responses to the Faculty Status Survey conducted in 
spring 1989. = 

In Table 3A we provide the attrition rates of full-time 
faculty in the mathematical sciences. The numbers we 
report are obtained from the departmental response to 
our request for the number of full-time faculty in fall 
1988 as well as the number of these who had permanently 
retired or died by fall 1989. Note the differences among 
Groups I, II and III (comparable rates in last year's report 
were 1.2696, 1.6596 and 1.7696 respectively). Groups 1, 
II and III combined yield a rate of 1.4396 (compared 
to 1.57% last year). The 1.72% for Groups M and B 
combined is the same as last year's rate. : 

In last year’s report we promised to “ascertain more 
information on age distribution of full-time faculty and 
thus better analyze the greying of the contemporary 
mathematical sciences faculty”. Our data for 1989 are 
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TABLE 2A: Employment Status of 1988-1989 New Doctorates 
in the Mathematical Sciences 


2 
à ES D 
es EK $8 35 FE 
S sa Es 9 SO ïe 
o QE Sg o Ld Ej Li 
Type of Employer OL J SQ NES 
Group | 24 8 4 18 
Group II 7 2 5 14 
Group III 11 1 4 10 8 
Group IV 1 32 
Group V 4 7 2 
Masters 8 18 9 2 14 21 4 3 EET 
Bachelors 21 21 15 1 19 9 12 1 2 9 83 
Two-year Colleges 2 1 2 1 2 1 ie 
Other Academic Departments 2 3 25 13 2 5 8 12 5 
Research Institutes 3 2 8 6 3 2 SS ——— 
Government 1 1 9 6 1 1 is 
Business and Industry 1 4 5 4 48 17 1 9 8 ito 
Canada, Academic 2 8 1 12 2 4 
Canada, Nonacademic 1 2 4 S 
Foreign, Academic 19 23 20 1 41 28 7/ 4 6 6 T 
Foreign, Nonacademic 2 2 1 5 5 1 3 3 22 
Not seeking employment a 1 1 3 3 2 1 2 13 
Not yet employed (Spring 1990) 3 2 4 1 9 4 2 1 3 29 
Unknown 2 8 3 2 8 2 3 1 29 
Total 100 142 111 22 257 165 34 37 34 56 958 


TABLE 2B: Employment Status of 1988-1989 New Doctorates 
in the Mathematical Sciences 
Females Only 


Type of Employer 


Group | 
Group II 
Group III 
Group IV 
Group V 


Masters 
Bachelors 
Two-year Colleges 

Other Academic Departments 


NON 
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Research Institutes 
Government 
Business and Industry 


Canada, Academic 
Canada, Nonacademic 
Foreign, Academic 
Foreign, Nonacademic 


Not seeking employment 
Not yet employed (Spring 1990) 
Unknown 
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j 1983-1984 1984-1985 
„ober (Fal oun) ae E 
gm 110 (1496) 115 (15%) 
cm 173 (22%) 189 (25%) 
ations Research 66 (8%) 41 (5%) 
iue E 20 (3%) 15 (2%) 
4 369 (47%) 360 (47%) 
10! 
sented in Table 3F and, in graphical form, in Figures 
5 similar data for the years 1975 and 1985 for 


yademic Ph.D. scientists and engineers are presented in 
Figure 6. See also [27] page 64, Figure 5.9, and page 117, 


Figure A5.9. 


Table 3A: Faculty Attrition* 


Group Full-time Faculty 
I .96 
II 1.40 
III 1.88 
HH+HI 1.43 
IV 1.33 
V SE 
M 1.75 
B 1.69 
M+B 1.72 


penae of full-time faculty who were in the department in 
4 "ll 1988 but were reported to have retired or died by fall 1989. 


Table 3B: Percentage of Women 
among Doctoral Full-time Faculty, fall 1989 


Å aU 
Groups 


: I m HHI IV V M B 
o 05 % % b w 95 % 
Wl mw is GE ue 69 


Table 3C: Percentage of Women among 
all Full-time Faculty, fall 1989 
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4 m 5 aphs in Figures 1-5 use 10-year intervals based 
z the foll but the raw data are in 5-year spans. Some 
tich Owing comments are based on the raw data, 
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Table 2C: Fields of New Doctorates 


Year Surveyed 


1985-1986 1986-1987 1987-1988 1988-1989 
801 845 856 958 
149 (19%) 142 (17%) 142 (17%) 165 (17%) 
171 (21%) 182 (22%) 173 (20%) 257 (27%) 
62 (895) 51 (6%) 59 (7%) 34 (3%) 
16 (226) 18 (296) 16 (2%) 37 (495) 
398 (50%) 393 (47%) 393 (46%) 493 (51%) 


V have by far the largest percentage of faculty age 35 or 
less (2596). The under-30 cohort accounts for 996 of the 
total faculty in Group I, and 696 in Group V. Group I has 
the largest percentage of faculty over 60 (1396). In fact, 
all 5-year age spans from 35-on for Group I hover around 
1396, with the largest being 1496 in the 45-50 age group. 
However, this age group (part of the silent generation) 
accounts for nearly 2096 of the total faculty in each of 
the other survey groups and, indeed, in all survey groups 
combined. Groups I and V have nearly one quarter of 
their faculty at age 55. For all groups combined slightly 
more than one third of the total faculty is age 50 or 
older and thus will have either died or reached the age of 
65 by the year 2005. Likewise, for all groups combined, 
slightly less than one fifth of the total faculty is age 55 
or older. 


Table 3D: Percentage Change in Doctoral 
Nontenured Faculty, fall 1988 to fall 1989 


Groups ———————— 

I H HI HI M B M+B 

€ w € % % %&% % 

Male +16 +10 +10 +12 +3 -- +1 

Female +96 +15 +7 +24 +17 +9 +13 

Total +21 +11 +10 +14 45 +2 +4 
Table 3E: Percentage Change in Doctoral 
Tenured Faculty, fall 1988 to fall 1989 

Groups 

I E W HHI M B M+B 

w w fh % % Go 9 

Mae -3 - -7 -4 43 +433 +3 

Female -6 -- -3 -4 +7 +2 44 

Toa -3 - -7 -4 43 +33 43 


In Figure 3 and Table 3F we provide the age distri- 
bution of female faculty in all survey groups combined. 


Note that only 15% of the female faculty is age 55 or 
older and that the age 40-45 cohort, at 18% of the total, 
is the largest (and, in particular, is larger than the 45-50 
age group). 
of women among full-time faculty, 
and all faculty respectively. 
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In Tables 3B and 3C we provide percentages 
for doctoral faculty 
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Table 3F: Age distribution of mathematical sciences 40 
faculty, all groups* 


24 


atical sciences faculty, 


Total Faculty Male Female 30 
| % % of total males % of total females 
Under 30 5 5 8 E 
30-35 12 12 15 s 20 
35-40 13 13 16 3 
40-45 16 15 18 E 
45-50 20 20 15 * 10 
50-55 15 16 13 a 
55-60 11 11 8 
Over 60 8 9 7 é 
* The use of 5-year intervals in this table and 10-year intervals in Under 30 30 - 39 E 
Figures 1-5 results in slight differences because of rounding. 7 5 e 30-59 60 OF over 
Figure 3. Age distribution of female EUM 
40 all groups. 
40 
30 
33 
30 
% 20 27 
% 20 
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Figure 1. Age distribution of mathematical sciences faculty, all 


groups. AGE 


Groups I, 1I, III. 
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AGE 

Figure 6. Age of Academic PhD Scientists and Engineers, 1975 and 

1985. (Source: Commission on Professionals in Science and Technol- 

ogy Occasional Paper 89.3. Data Source: National Science Foundation) 
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IV. Undergraduate Enrollment Profile 


and Majors 

The data in Table 4A are based on fall 1988 and fall 
1989 enrollments reported on the 1989 Departmental 
Profle survey form, which requests two years’ data on 
mollments and departmental size. In particular, the 
tomparisons in Table 4A are from the same set of 
respondents and do not use the results of last year's 
Annual Survey. 


Table 4A: Percentage Change in Undergraduate 
Enrollments, fall 1988 to fall 1989 


Groups 
I II Il M B 
-1% -1% 0% +3% +3% 


T A 
able 4B: Undergraduate Enrollments Distribution, 


fall 1989 
Remedial Remedial 
Mathematics | Mathematics 
TOU Remedial + + Pre-calculus 
P Mathematics* Pre-calculus + Ist-yr. Calculus 

l % % % 
l 9 24 60 
li 7 28 59 
OMNE o 
B 15 33 49 
Map 19 35 49 
17 34 49 


angotri 


Table 5: Percentage of Women among Junior/Senior 
Majors (including double majors), fall 1989 


Groups 
I. HB HI. IO IV VY > Mes 
90. Yo 205 % W I Se d 
36 4] 42 39 43 28 46 46 


V. Graduate Enrollments in the 
Mathematical Sciences, Sex and Citizenship 


The data in Table 6 are based on fall 1988 and fall 


1989 enrollments reported on the 1989 Departmental 


Profile survey form, which requests two years' data 
on enrollments and departmental size. In particular, 
the comparisons in Table 6 are from the same set of 
respondents and do not use the results of last year's 
Annual Survey. 


We report a large drop of 1596 from fall 1988 to fall 
1989 in first-year full-time graduate students in Group I, 


but a large increase of 2196 in Group III. For Groups I, 


II and III combined the numbers of full-time graduate 
students increased by 396 for first-year students, and 496 
for all years. 


Table 6: Graduate Students 
Percentage change, fall 1988 to fall 1989 


Groups 
I Ho HI Len IV 
do. 955 000 96 % 
First year, full-time -15 484 +21 +3 -9 
All years, full-time — -1 +8 +7 +4 +1 


Table 7: Percentage of U.S. Citizen Women 


among U.S. Citizen Graduate Students, fall 1989 


Groups 
1 H IH HHH IV V M 

65 95 Te % % % % 
First year, full-time — 23 34 39 32 46 21 46 


All years, full-time 22 30 36 29 46 20 45 


Table 8: Citizenship of Graduate Students, fall 1989* 


————Groups— — — 
] IL HD 
o b bh h 
53 58 58 56 


First year, full-time 
50 53 59 47 


All years, full-time 


gusxsX 


*Percentage of U.S. citizens among graduate students whose 
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USEABLE RESPONSES 
Groups 
Survey I H HI IV V VI M B 


96 hb bm b&b 95 95 
DepartmentalProfile* 92 81 80 75 23 59 54 44 
Faculty Age 64 84 87 69 32 69 57 43 


* There are 4 parts to the Departmental Profile form (Enrollments, 
Majors, Departmental Size, and Graduate Students). The number 
given is the percentage of returns with a useable response on the 
departmental size. 
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Making Mathematics Work 
for Minorities 
National Convocation Rallies Forces for Change 


A booklet about the history of the National Academy of 
Sciences building in Washington, DC has on its cover a 
picture of the Academy members of 1925, standing in 
front of the building. One wouldn't necessarily notice 


that the group is all white and all male, because that's 


usually what scientists look like; in fact, the 1990 


membership of the prestigious Academy is not much 


different in composition. But when the booklet was 
included among the materials for a convocation entitled 
"Making Mathematics Work for Minorities," held at the 


Academy in May, the photo elicited a few ironic smiles. 
As the song goes, the times they are a-changing. 


The convocation, sponsored by the Academy's Mathe- 


matical Sciences Education Board (MSEB), reflected a 
sense of unity and urgency among the participants. With 
representatives from industry, government, and educa- 
tion from forty states, this active and motivated group 
said that change is needed not only to break the low 
expectation-low achievement cycle of minority students 
in mathematics, but also to forestall a workforce crisis in 
science and technology. The convocation capped a series 
of six regional workshops, which produced a 27-page list 


of recommendations for change. 


The convocation had a distinctly different flavor from 


most meetings one might find at the Academy, 


because of the racial mix of the 500 participant 
partly because of the activities on the program. 


partly 
s, and 
From 


the Native American prayer in the opening invocation, 
to the Native American dancing after the banquet that 
evening, to the inspiring “invocation in song” during the 
recognition luncheon the following day, the convocation 
successfully meshed the academic and the cultural. 


Demographics Tell All 


The sense of urgency at the convocation was fueled by the 
perception that increasing the representation of minori- 
ties in science and technology is no longer a question of 
justice and equity. Speaker after speaker emphasized that 
the nation must develop the mathematical and scientific 
talent of minority youth, because the traditional pool of 


: , 
white males is simply not large enough. c Wepnesd target kangri bighemedaication of the American 


away from the myth that this is an 
issue," said Jaime Oaxaca, Vice-Chair 
Communications Corporation. “It’s demographics” 

According to a position paper by Shirley MeBay 
dean for student affairs at the Massachusetts Institue 
of Technology, 
new jobs between 1986 and the year 2000. “These ny 
workers will not only require better education in schools" 
she wrote, “but in college as well, for in the year 2000 
half of all jobs will require some college, and 30% wil 
require a Bachelor's degree." By the year 1996, she notes 
there will be 45,000 fewer students with mathematic 
and science B.A.s than the nation will need to maintain 
its present economic status. 


Connections to Social Ills E 

The urgency was also heightened by an m " T 
ness of the massive social problems conn a inthe 
educational issues. Poverty, drug abuse, violen 
schools, malnutrition, single-parent househ x 
pregnancy, despair—such factors const 
ucational opportunities for minon a of all bad 
McBay gave some sobering tani ^s drop ol af 
Students and 36% of all Hispanic stu i raduates 
high school; 50% of the 1987 high schoo Bo 
not read well enough to master Tea, canno 
tasks; and half of American YAR aS gir 
junior high school-level mathematics r e National 

Robert Chase, vice-president © Sat disap?” ji 
cation Association, said he was som y shop’ 
that recommendations from the EA i 
not mention such problems as pove es 
crime. The educational Se to 
and he did not expect a sociologic tics is fU? f 
minority achievement in mathema Ip preschi™,. 
tied to such issues as medical D un dem 
tion, and prenatal care. “School : ust can" j 
reform," he stated simply. You J ae 
without the other." ; 
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acknowledged the social problems, but said, “You 
sf it to solve the big social issues. You’ve got to do 
u can in the classrooms today, with the teachers 


‘it Yos ents you have.” Neilsen, who has a Ph.D. in 


l P aties but left academia for the AFT some years 


gat id that, at a school he visited in Texas, minority 
3» oe were excelling in mathematics, as a result of 
m in the curricula and the educational system. And 
Er ighboring town, he said, education reforms were 
ina " leading social reforms. “There are hundreds of 
b ios out there, and they all work," he said. *Don't 
n for the perfect program. There are things you can do 
bi now." Neilsen described these and other programs 
Anyone Can Learn Math: New Programs Show How,” 
athe Spring 1990 issue of American Educator. 


Attitude Change Needed 

Many speakers declared that change in minority achieve- 
ment will not come without a change in attitude, for 
the idea that minorities simply lack the ability to learn 
mathematics is still prevalent. For example, Neilsen’s 
aticle prompted a letter from Julian Stanley, professor 
of psychology and head of the Study of Mathematically 
Precocious Youth at Johns Hopkins University. Calling 
le tone of the letter “sarcastic,” Neilsen stated that 
Stanley] basically said these ‘miracle programs’ come 
and 8&0, we've heard it all before, these programs don't 
Withstand evaluation. The letter really knocked the pro- 
vams and said it just isn't true that anyone can learn 
mathematics,” 
iy uer problem is that teachers often expect minor- 
is ents to do poorly. Lacking the necessary moti- 
b “i and self-esteem, these students fall into a cycle 
ees and are sometimes blamed for their circum- 
t which a speakers decried the use of : E 
Dinrity st " ents are sorted according to ability. Often 
i ttuction i ents are steered into the lower tracks, where 
tunities Eo poorer, expectations are lower, and oppor- 
Wed that qo nS ahead are few. And several speakers 
bein ree despite desegregation, minority schools still 

Sources and trained teachers. “When ‘white flight 


LN ny took their standards and their expectations 
anpe as one speaker put it. 

ese pres Ìn curricula may help to address some of 
ia Oblems. Mathematics must be taught in such 
Cul '0 relate to the lives of the students and to 
ae background, many speakers said. “People 
Menig et €mselves in what they do,” said Charles 
we Cit President of New York City Technical College 
\ Stardizi niversity of New York. He cautioned against 
Nein clas s the subject (he joked about using a fap 
quet) d € square root of 16 is 4/Hey, bro, oe 
atts! liv Ut saw a need to relate the subject to 


95, “to make mathematics Breathe forthe. Gud D: 


Anita McDonald, dean of the Evening College at 
the University of Missouri-St. Louis, pointed out the 
Importance of shifting the emphasis of mathematics 
curricula. “We need to incorporate the achievements of 
African-Americans into the teaching of mathematics," 
she noted. *Mathematicians tend to think this is the task 
of mathematics educators, and they want to deal only 
with the ‘pure’ subject matter." Merideth suggested that, 
for example, discussing the mathematics of the Egyptians 
would help students to see that blacks are not “genetically 
incapable” of learning mathematics—a stereotype that 
some students have internalized. 

The premise that all students can learn mathematics 
will require a restructuring of curricula to move away 
from rote learning and remediation, noted J. Arthur 
Jones, president of Futura Technologies, Inc. and chair 
of the steering committee for the Making Mathematics 
Work for Minorities project. Many speakers referred to 
the recent reports, “Everybody Counts,” “Curriculum 
and Evaluation Standards for School Mathematics,” and 
“Reshaping School Mathematics,” all of which call for 
greater emphasis on applications and real-world prob- 
lems, less rote learning and memorization, and a more 
student-centered approach to teaching. Some suggested 
that these reports could help in revising curricula in ways 
that would benefit all students, and minority students in 
particular. 

Neilsen said that some minority schools have made 
curricular innovations that could be useful in other 
schools as well. He suggested that educational reform be 
centered at urban minority schools, where the need is the 
greatest. If those schools began to see improvements, the 
suburban schools would “scramble” to get their hands on 
the new curricula. The idea of starting in the suburban 
schools and allowing curricular reform to “trickle into” 
the urban schools would not work, in Neilsen’s opinion. 


Changes in Higher Education 
Although the convocation emphasized precollege math- 
ematics, there were specific suggestions for higher edu- 
cation. Uri Treisman, E. M. Lang Visiting Professor of 
Mathematics and Social Change at Swarthmore College, 
said that higher education has to get its own house in 
order and admit that “we’ve been an enormous fail- 
ure.” His statistics make a persuasive case. In 1988, 
out of about 100,000 non-Asian students of color in 
the California State University system, only eight Te- 
ceived bachelor’s degrees in science and mathematics. 
In a study of ten four-year liberal arts colleges, black 
students’ calculus grades averaged 1.7 out of 4.0, and 
averages in the 1.0-1.5 range are common in public insti- 
tutions. Mathematics departments have created a series 
of courses called “precalculus” that do not work, he said, 
at out of 422 students at U.C. Berkeley who 


ollection, Haridwar 


took precalculus, only one survived to get better than 
a C+ three years later in the calculus course designed 
for mathematics and science majors. *Data of that kind 
means nobody has looked seriously at this problem," he 
remarked. “It’s unbelievable that no one has noticed the 
magnitude of our failure." 

Mathematics departments need to evaluate who is 
making good use of mathematics courses and majors, he 
said. "Half a million students take calculus each year, a 
subject that by any standard is one of the great intellectual 
achievements of Western civilization," he declared. *It's 
a great subject, it drips with power. But how many 
students are impressed with it? How many say, ‘Wow!’?” 
And why are minority students especially prone to failure 
in such courses? Mathematics faculty members have to 

approach such problems with an empirical, investigative 
spirit, Treisman says. “It can no longer be a personal 
mission of an individual faculty member,” he remarked. 
“It has to be a departmental mission.” 
The recommendations coming out of the regional 
workshops formed the basis of discussions during the 
convocation, which in turn resulted in an outline for a 
“Ten-Year Plan” for improving the mathematics achieve- 
ment of minorities. According to Beverly Anderson, di- 
rector of minority programs at MSEB and professor 
of mathematics at the University of the District of 
Columbia, the Ten-Year Plan contains recommendations 
for every sector and educational level. For example, 
the news media can inform the public of the urgency 
of the problem and counteract stereotypes that minori- 
ties cannot succeed in mathematics. Communities are 
called upon to develop local coalitions for mathematics 
education, and professional Organizations are asked to 
disseminate recent mathematics education reports. The 
Plan also calls for improvements in teacher education 
and retraining. A report containing the Ten-Year Plan 
will be issued to the convocation participants. 


Reactions of Participants 
Participants seemed to find the convocation useful in 
drawing attention to the problem of underachievement 
of minority students. Gail S. Young, a professor of 
mathematics education at Teachers College, Columbia 
University, compared the convocation to the Calculus 
for a New Century conference, held at the National 
Academy in 1987. “That conference did start work on 
modifications of the present calculus course, but does 
not seem to me to have had much effect,” he said. “This 
convocation has been much more exciting, more realistic. 
It might have a real impact.” And compared to a meeting 
of mathematics faculty of traditionally black institutions 
in the South that he attended in 1970, the convoca- 
tion participants were much less isolated, he said. “Here 
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ommendations, which he felt neglected mue - 
issues as building confidence and Self-esteem Ns 
content, and the way that subordinated groups mee 
times unintentionally discouraged. “I felt that they a i 
have gone much farther with recommendations for the 
Ten-Year Plan,” he said. “Still, it was very useful to meg ! |; 
with so many seriously committed people.” j 
The convocation brightened prospects for change, bu 
also seemed to point up some obstacles. Lee Lorch, pro 
fessor of mathematics at York University in Canada, crit 
icized the speeches by Lauro Cavazos, U.S. Secretary d | — 
Education, and John B. Taylor of the President's Cou 
of Economic Advisers, the highest-ranking government 
officials in attendance. “The government representative 
had diplomatic words indicating the worthiness of th 
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The Forum section publishes short articles on issues which 
we of interest to the mathematical community. Articles 
should be between 1000 and 2500 words long. Readers are 
invited to submit articles for possible inclusion in Forum to: 

Notices Forum Editor 

American Mathematical Society 

P.O. Box 6248 

Providence, RI 02940 


Small Research Grants 
Jerome A. Goldstein 

: Tulane University 
The issue of small research grants has been under dis- 
a in the mathematical community in recent years. 
eet this has been a recent topic considered by 
al ca Committee of the Division of Mathemati- 
IN nces (DMS) of the National Science Foundation 

ME Which I have just completed a three year term. 
| Matician background issue is that relatively few math- 

hens have federal funds to support their research. 
M the ps s our entire mathematics profession depends 
improve TAR of our research enterprise, and it needs 
umber of ealth. Here are some interesting figures. The 
| for Ve mathematicians teaching students (full time) 
| O these = colleges and universities is around 25,000. 
©2009 » ound 10,000 are active in research and close 
lttus u ave federal funds to support their research. 
"tatic atize this by saying that 7-10% of the math- 
e Besson are federally funded. (Here funding 
tenta F, DOD, DOE, NIH, etc.) The corresponding 
Vti eS in chemistry and physics are estimated to 
ftris i 40-50% and 50-60% ranges. So here is one 
| AU Euch we, as a community, fare poorly. 
|. Nore Msingly, most mathematicians would like to 
. ematicians involved in federally funded 
the 19,4 Ced, this was one of the main priorities 
mL Of th avid Report, and it remains a principle 
"ma. „èe forthcoming David II report, formally 
€néwing U.S. Mathematicsc-diwPlan. für, ie Gur 


1990s. (For the Executive Summary of David II, see the 
May/June issue of Notices, vol. 37, no. 5, pp. 542-546.) 

One goal of the original David Report was to increase 
the number of funded researchers from 1800 to 2600, 
an increase of 800. (Think of a funded researcher as a 
(maybe co-) principal investigator on a grant providing 
summer salary support. Again, this 1800 includes those 
funded by NSF, DOD, etc.) By now the 1800 has 
increased to 1900, so David II recommends an additional 
700. 

Of course we have seen a big increase in postdoctoral 
fellowships, graduate student support, institute support, 
and conference support. But mathematicians tend to 
think of mathematics as an individual endeavor and the 
support of the research of individuals remains a high 
priority. 

Available funds are limited, and if it is not possible 
to fund deserving scholars with *big" grants then the 
discussion of “smaller” grants inevitably follows. 

If we can get the additional 700 grants recommended 
by David II plus 500 more grants, then we have 3100 
funded researchers, a significant increase from 1900. 
(But our percentage moves up to 11-14%, still far 
below chemistry and physics. Incidentally this discussion 
illustrates why many thought the original David Report 
understated the problem.) 

Several reasons have been offered both in support of 
and in opposition to small grants. Here is a sampling of 
nee in support. It is the grant, not the size of 
it, that brings the recipient satisfaction, recognition, and 
inspiration. It applies pressure to the individual to do 
research and publish it. More successful grantees could 
serve as role models for attracting students into the pro- 
fession. The Canadian system works well. A significantly 
higher percentage of deserving active researchers could 
be funded. : 3 

Arguments in opposition. A substantial grant brings 
a significant amount of leveraged, dedicated time. The 
scholar is forced to do research, there is no excuse for 
failing to make it one’s top priority. A small grant is 


not nearly as effective in this respect. A large number of 


ukul Kangri Collection, Haridwar 


small grants is a hard and unwieldy thing to administer. 
Reviewers already complain about being overworked. 
The paper work is enormous. Some believe there are 
not 3,000 mathematicians in America whose research is 
worthy of support by our tax dollars. 

The Association for Women in Mathematics (AWM) 
has an NSF grant for (small) travel grants for female 
mathematicians. This is widely regarded as a very suc- 
cessful program. 

I next wish to describe a particular model discussed 
at the recent DMS Advisory Committee meeting in 
April 1990. The reader should regard this model as 
a "trial balloon". The American Mathematical Society 
(AMS) will be mentioned, but the ideas discussed in the 
sequel are preliminary and not officially endorsed (either 
positively or negatively) by the AMS. So here, finally, is 
the idea. 

“AMS Research Grants” are created, with 500 being 
given each year with an average funding level of $2500 
per year. These might range from $1000 to $5000, de- 
pending on the nature of the proposal, but the canonical 
grant would be for $2500. This would be administered by 
the AMS through some mechanism, undoubtedly involv- 
ing panel review. NSF and other federal agencies would 
fund it for the first five years. The AMS would try to 
build up an endowment to continue its role as a research 
funder. The federal support for this program would be 
temporary (under the possibly unrealistic assumption 
that the AMS can generate the requisite endowment). 
Maybe the federal funding agencies would like this idea 
so much (especially the temporary aspect of their fund- 
ing) that they would find new funds for this program. 
(This too may be an unrealistic assumption). 

The DMS Advisory Committee generally favored this 

idea. 

It is a widely held view that the David Report was 
marvelous and effective. It dramatized our problems and 
it led to real progress in the funding of mathematics 
(more money, more postdocs, more graduate student 
support, etc.) But it understated the problem and some 
of its important recommendations have not yet been 
implemented. Much more needs to be done. It will 
be difficult to find the money to fund the additional 
700 researchers recommended by the David II report. 

And even then, with 2600 funded, many talented and 
active research mathematicians will still be untouched by 
national funding. 

Up to this point I have tried to avoid my biases and 

- present a balanced picture of the small grant situation. 
Here, for the record, are my own views: 

—]t is my personal feeling that if there exists a fixed 
amount of money to spend on research, the profession 
more benefit from a lot of small grants rather 
om a modest number of substantial grants. (I 
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well affect the size of the available ot) 
_ A standard summer grant bu S Wo th: 
icated time and the good will Of the things: the 
the time a senior mathematician (wh Ines, " td 
researcher) is making a good salary. cua > 8 commi i 
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petitive nature will dictate that her/his nce an ty, |o 
spent on research, whether or not it is fe ii T time, il 
there is a salary cap of about $8,000 per m ed, Cure of] 
fects those with an academic year salary o8 Which at | 
Perhaps 20% of the DMS Principal invest; A Cr $70 | wh 
this category. It is not clear to me that an Ni gif 
really buying the time of these researchers, ani Hg 

It bothers me that, An my own department on] 
minority of the deserving (in my opinion) rese yt 
have external research funding, Tun 

When the academic job market turned sour in t 
1970s, many qualified researchers took Jobs in schook 
without research traditions. We thus created a national 
resource (“good mathematics almost everywhere”) which, 
we can but have failed to exploit. These schools train} is f 
many of our future research mathematicians. They would | edi 
train more if the qualified professors who should inspire | con 
these students can remain active and enthusiastic ov: | insi 
an extended period of time. Small grants would help | Fou 
these professors and their institutions. Since generali tot 
the better scholars are at the better institutions, and sine | dre 
the awarding of grants must be made on a comparatii to 
quality level, the only way to support ete 
researchers under discussion is to increase substantial 
the number of grantees. 

The NSF funding of conferences touch aril 
graduate students and young researchers m es s 
have other research support. The enthos ae resulting ot 
youngsters (and oldsters too) express and E per [is 
renewed commitment to the study of mat aximize tht Wit 
suades me that it is a marvelous idea to m 
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for me to have served on the DMS 
The staff at NSF is fantastic. They pees 
to all the complaints expressed by me ‘ioe t bs 
They have generously shared P passion: They 
displaying total frankness and L ; 
incredibly hard working and dev sty, SOM 
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| must keep Our talented research corps active 

we rivated with high morale. We must attract good 
vd mo to mathematics, in greater numbers. These 
issues before us. It is really important that the 

the 1 y get involved. Discuss these matters with your 
Write to Judy Sunley and others at the DMS 
write to Bus Jaco and others at the AMS; write 
0 fe ‘DMS Advisory Committee's new chair, Mary 
p! ler, and its other members. Please involve your- 
D. lie health of our whole mathematics community 
pois on the health of the research enterprise. 


More on Researchers and Education 
Hugo Rossi 
University of Utah 

[read with interest and enthusiasm the articles in the 
fist FORUM (Notices, April 1990). The question, What 
ithe role of mathematical researchers in mathematical 
educational reform? is now being asked at all major 
conferences and meetings, inspired, I suppose, by the 
insistence of the leadership of the National Science 
foundation (NSF) some years ago that there just has 
tbe some such role. Election to the Council last year 
iew me from the relative peace of science in Utah and 
topped me in the AMS’ Committee on Long Range 
Panning which is now asking me the same question. As I 
list now answer it, I choose to do so with a contribution 
othe FORUM. 

M is a role for research in education reform. 
n erb Clemens and Harvey Keynes are right; but I 
; cs with them. Herb's plan for direct involvement 
hoe mathematicians in grade school education 
., Tedible and creditable one. Where this was done 


ees ination, ingenuity and patience (and Herb 

vith all three) it has been exceedingly successful. 
r n? best to get to them in grade school before 
influen e and excitement yields to other compelling 
lite jg th owever, I do not believe that the central 

rs * preservation of the species. Harvey argues, 
tange: ^ Dean) I support him, that attitudes must 
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unfair to the writers of April’s FORUM articles. For the 
purpose of my own axe-grinding, I have attributed to 
them interpretations of their writing to which I know 
they do not ascribe. Dr. Clemens is not saying that 
cultivation of future mathematicians is the central issue 
of educational reform; he is saying that it is an issue, 
and the one to which research active mathematicians can 
address themselves without compromising that activity. 
Dr. Keynes is not saying that research mathematicians 
should applaud, support, and even become, those among 
us who are prone to meddle around in education as if 
we knew better. Through his own work, Dr. Keynes has 
amply demonstrated his very clear conception of the role 
of the researcher in educational reform, and he makes us 
understand that the projects to which he refers require 
the combined effort of educators and professionals at all 

levels, each playing their appropriate role. What then is 

that role of the researcher in education, and how is it 

to be implemented, and in what ways can the AMS be 

involved? 

The central feature of research is that the worker must 
live, intellectually, in a highly ambiguous environment. 
Problems are not really well formulated, the data is either 
insufficient, buried in irrelevancies, or both, approaches 
are obscured, and outcomes, although guessed at, are 
highly uncertain. To put it bluntly, most of the time we 
feel stupid. The issue in education for the researcher 
is that the purpose of our educational system seems 
to be to drive out, at the earliest age possible, any 
ability to tolerate the feeling of stupidity. This is an 
observed phenomenon: men and women entering college 
do not display the same eager inquisitiveness, curiosity 
and tolerance of their own intellectual innocence which 
is displayed by boys and girls entering first grade. It is 
not my purpose to go into the causes of this although I 
believe that the intellectual standards of our culture play 
a significant role. ; 

Why don’t girls and minorities do as well in math- 
ematics as white boys? First of all, although this is a 
popular question, the assumption underlying it is mis- — 
taken. The correct observation is that girls and minorities 
do as well as boys at the same educational level, but drop — — 
out of the math/science curriculum at markedly higher 
rates. Why? Because being unsure of yourself doesn't — 
look good. The difference between underrepresented and 
overrepresented groups is that of acceptance; if you 
a member of the majority, it is automatic; if not, it 
to be achieved. These are obvious but not trivial 
ments. The discomfort of intellectual uncertainty 
difficult to tolerate, all the more if you are on the 
looking in. If you are accepted, it’s not : 
risks; recovery (often by bluff) comes easy. 
aspiring for acceptance, risks and displays. 
and weakness are to be avoided, and 


What is the role of the researcher in education? To 
turn things around; insist that it's not only OK to live 
with uncertainties, but that it is essential to progress. 
Insist that having to work in ambiguous situations is 
not restricted to research mathematics, or the academic 
environment, but is a reality throughout the professions 
and today's workplace wherever it is. Instruct that there 
is more value in the thrill of the hunt than the size of 
the trophy; help create endless illustrations of this at 
all educational levels, and above all, crusade to get this 
program adopted. (We have had several years now of 

pilot and model educational projects, some of which are 
exceptional. There is less need today for pilots than there 
is for stewards). 

How is the role played out? Clemens and Keynes 
have two excellent and important ideas: 1) stop being so 
smart, go out and be stupid for the kids, show them what 
it is about scientific research that attracts you; 2) struggle 
to change our academic culture so that not only do we 
notice that there are students around, but we know how 
to shepherd them through intellectual challenges. These 
ideas are important, not only because they address the 
problems directly, but because they address the culture; 
they make a statement. 

As I have unfairly paraphrased the content of other 
articles, I have unfairly represented my own thesis. I 
can do a better job of expressing my ideas only by 
citing examples which illustrate them in operation. (First 
suggestion: let that last sentence be our guide in teaching). 

Phil Wagreich, University of Illinois at Chicago, and 
coworkers have developed a sequence of “experiments” 
(basically elementary qualitative physics) for primary 
school children. They have worked directly with the 
teachers, using illustrative experiments at their level as 
well, so that the teachers themselves get to experience the 
thrill of uncertainty before introducing it into the grade 
school environment. This program has had remarkable 
success with the disadvantaged student in the Chicago 

area. Here, in the state of Utah, some of us are hoping 
to move part of the grade school curriculum away from 
workbooks by similar techniques. We have begun to train 
"teacher-leaders" for the school who can instruct their 
colleagues in experimentation and provide tools for it. 
I am teaching calculus to a small group as part of this 
program. No, I'm not teaching calculus; I am showing 
them how to analyze data graphically, that dynamical 
processes are understood by formulating the rules of 
change, how to test hypotheses by means of Specific data 
and spreadsheet manipulations. Last week we worked on 
inhibited growth, and by studying the US census from 
1790 deduced that the US population looks like it will 
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conduits of scientific method to their colle 
effect then, although it doesn’t say so in 
announcements, these programs are direct attac 
national culture. 

What is the role of the AMS in mathematics edun. 
tion? If I am right, that the role of the researcher is to 
insure by illustration that the technique and ideas of the 
process infect the entire educational enterprise, then the 
role of the AMS is clear: it must explain to the schools 
the public, the government and, above all, its own mem 
bers what mathematics research is doing, how and why. 
It must do so in its own meetings, its publications, and 
through its interaction with other societies. We need 
expository journals, conferences and panel discussion. 
Above all, our research leaders need to feel in their jou 
and eyesockets the absolute necessity of explaining Y 
that world out there, the one we live in, what ma 
doing. The age of the mathematician who declares, 
what I do because I do it” is over. i 
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| Committee for Academic Review 
J. K. Goldhaber, Chair 


The Committee’s charge was to consider two topics: 


"| gidelines for the use of mathematics visiting commit- 


es and the question of accreditation of mathemat- 
is departments by AMS. The Committee's immediate, 
wanmous, and emphatic response to the question of 
xcreditation is that the AMS should not be involved. 
Our general response to the first topic, however, is that 
he AMS should serve, but not dictate. 
Developing guidelines for mathematics visiting com- 
nittees involves two tasks: compiling a list of external 
visitors and suggesting topics for consideration by the 
viewing committees. We feel that the AMS should not 
‘ppoint external visiting committees. We do recommend 
Mat, Ih response to many requests, the AMS should 
En and regularly make available a list of individu- 
Who are willing to serve as visitors, cross-referenced 
A rE ohical area and area of interest. One possible 
mm E for developing such a list would be to invite 
NO are interested to submit their names. 
E for possible consideration by review teams will 
Nestions ie by this committee and will include specific 
Mnsonance at address the quality of the program and the 
partment of a department's stated mission with the 
consider actual performance. Some obvious iien 
erra quarc ton are appropriateness and quality o 
Mrtmenp e and graduate curricula; the quality of the 
: degrees; $ Ph.D. output; the average length of time 
Teu the structures for determination and reward 
ad oy Y Merit; etc. We may also identify specific input 
Nestions ! measures that can be used to address these 
armen Tom the list of possible areas of focus, the 
to be reviewed could ask the external review 


i 
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(Rs Pay particular attention to a subset of these 


| We ar 
€ look; : 3 
NO ofo looking at the activities of professional soci- 
a have «T academic disciplines to see what programs 
Place concerning external review commit- 


Inside the AMS 


The Mathematical Association of America’s (MAA) 
Committee on Consultants has also tackled this topic 
and has in fact published a “Program of Consultants: 
1990 Information Booklet.” There is a general feeling 
that, to avoid duplication of time and effort, this com- 
mittee should work together with the MAA committee 
to provide this service and that both committees should 
be coalesced into a single MAA/AMS committee. 

Comments and suggestions on procedures for devel- 
oping a list, on appropriate topics for consideration in 
a review, and on the joining of the two committees 
are solicited and would be most welcome. Please send 
your comments to any of the committee members listed 
below. 

F. W. Gehring, University of Michigan 

F. L. Gilfeather, University of New Mexico 

A. M. Gleason, Harvard University 

J. K. Goldhaber, Chair 

D. A. Sanchez, Mathematical and Physical Sciences 
Directorate, National Science Foundation 


Committee on Human Rights 
of Mathematicians 
Alice T. Schafer, Chair 


In the past two plus years the Committee has considered 
seven cases of human rights violations of mathematicians 
or teachers of mathematics from six different countries: 
Canada, Chile, Malaysia, Palestine (West Bank), Somalia 
and Tunisia. In addition, at the AMS Centennial Meeting, 
August 1988, and at the Joint Mathematics Meetings 
in Phoenix, January 1989, the Committee circulated 
petitions on behalf of Russian mathematicians who 
wished to emigrate but had not been allowed to do so: 
nine at the first meeting and 14 at the second. At the 
Phoenix meetings petitions were circulated on behalf of 
two individual mathematicians. : 

The situation has improved so much in Russia that 
of the 14 individuals named in the petition of 1989, 12 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


have been allowed to emigrate. One individual on whose 
behalf a petition circulated has been released from prison 
and allowed to return to his position. The person named 
in the other petition has been released from prison and 
has a job offer at a university in the United States but, 
because his passport has not been returned to him, he has 
been unable to leave his country to accept the position. 
There is hope that his passport will soon be returned to 
him. 

A current case of concern to the Committee is that 
of a mathematician who was imprisoned because of his 
criticism of his country's government. He was tortured 
while in prison, his passport was taken from him, his 
university salary was stopped, which left his wife and 
children without an income, and he was never tried. 
He was finally released from prison but not allowed 
to return to his position, nor was his salary reinstated. 
The government made two offers which he refused: 
one a position at a less prestigious institution at some 
distance from his home; the other permission to accept a 
temporary position in another country without promise 
that he can return to his previous position on his return to 
the country. Recently he wrote an article for a newspaper 
in which he was critical of the government but not 
recommending any violence. Again he was imprisoned. 
He has now been tried and has just received a two year 
prison sentence, which he is appealing. So, as far as the 
American Embassy in his country knows, he is not being 
tortured. 

The case above, described in some detail, contains 
many of the features found in others cases: individual, 
not urging any violence, imprisoned, often without any 
charge, kept in prison and released only when the legal 
time for holding a person prisoner without a charge ex- 
pires (true in the above case) - not all countries have such 
a law - tortured while in prison, passport withdrawn, fam- 
ily left with no income. In all cases the Committee has 
sent letters and sometimes cablegrams to the appropriate 
government authorities asking for information and urg- 
ing leniency. In the past two years, two members of the 
Committee have personally investigated cases while they 
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The Committee Investigated the a ur 


mathematics student Christian OF the çy; 
arrested on April 10, 1985 by te oe Ton = 
the Report by the Chair of this Comma” pojje 
Clemens, in Notices, August 1987 lite, 
Department of State, which obtained ing, S t0 the Ug 
our Embassy in Santiago, he was arrested fe fton 
the arms control law, released on bond Jul a violati 
“his case may be resolved in the near E 1987 ai 
The following groups have been very helpful 
Committee in its work by providing information lo th 
individual cases: Committee of Concerned er 
(New York), the Human Rights Committees M 
American Association for the Advancement of Sins 
(AAAS) and the National Aca 


demy of Sciences, and th 
Chicago Action for Soviet Jewry. 
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Sponsored Membership Program 
Last year, the American Mathematical Society initiated: 
program of sponsored membership. Under this program, 
individuals and organizations may “sponsor” eligible 


mathematicians for membership in the Society by payin |! 


their membership dues. The program enables individui 
who may not otherwise be able to pay the dues t 
be members of the Society. Therefore, eligibility i 
sponsorship is limited to individuals residing in n 
with currency restrictions or in developing s. 
individual being sponsored need not be a current nae 
of the Society. The dues rate to be paid for the 7 ea 
member will be one-half the higher ordinary ie gi 
For 1990 the sponsored member dues rate wi 

for 1991 it will be $50. 

If you know an individual whose M fear mot 
would like to sponsor or if you would ae plackwood 
about the program, please contact Caroli Tae Societ} 
Membership Manager, American Mathe. e TO 
P.O. Box 6248, Providence, RI 02940 o 
AMSMEM@MATH.AMS.COM. 
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This month’s column is written by Kathleen Holmay, 
who is the Public Information Director of the Joint 
Policy Board for Mathematics. 


During the last weekend in April, I took a two-day 
hiking trip outside the Washington area and literally 
brought the message of Mathematics Awareness Week, 
Communicating Mathematics, with me. During the first 
day on the Appalachian trail, I wore a T-shirt celebrating 
MATHCONN °90, an annual event organized by Dr. 
Regina Brunner at Cedar Crest College that is designed 
encourage women to pursue mathematics. During the 
&tond day, I elicited a couple of curious looks from other 
bourists in rural Pennsylvania because I was sporting a 
Tshirt with an eerie sleuth on the front which said 
Mathematics Murder Mystery - Worcester Polytechnic 
stitute” on the back. 
ee were just two of the "gifts" I received from 
i M Awareness Week 1990. Others were largely 
UM a host of activities which were carried out in 
ij Bln and other locations across the country - from 
School Be planation demonstration at Derby High 
l Um und to a poster contest for Washington, 
Vishineto igh school students sponsored by George 
| 0 * C5 a University. Clearly, a great many activities 
| By muunicate Mathematics" occurred during April. 
Nae May, the staff of the Joint Policy Board for 
| Afairs a (JPBM) Office of Governmental and Public 
Mteards dealt with over 300 requests for posters, 
Tenesg ms general advice. Moreover, Mathematics 
loshin eek was the subject of an editorial in The 
isa QUID Post. While the writer saw the celebration 
nh; publicity gimmick”, the editorial did recognize 
| hoy nce of communicating mathematics and did 
| ay, Dat s the “problems faced by math educators. 
Vities - ay be even more noteworthy is that such 
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Nis s Symposium, *Modern Perspectives of Math- 
athematics as a Consumer Gnd PSROBSOLES cur 


by the Mathematical Sciences Institute (MSI) at Cornell. 
It was clear to all who attended this meeting that the 
bridge spanning research interests and teaching needs 
was not only in place but being crossed repeatedly in 
a manner that allowed mathematicians on both sides to 
appreciate and understand each other. 

Calvin C. Moore, associate vice president for aca- 
demic affairs at the University of California and a mem- 
ber of the Mathematical Sciences Educational Board, 
talked about the general lack of appreciation of the role 
mathematics plays in all of science and technology. He 
warned the attendees of the danger of continued accep- 
tance of the lack of interest in the field by most minority 
students. Moore informed his audience that white males 
comprise only 15 percent of this year’s freshman class at 
Berkeley. He reiterated this figure to a stunned audience 
adding, “I said 15 percent, not 50.” 

Opening a compelling talk about “Communicating 
Mathematics,” Ivars Peterson of Science News said, 
“To most outsiders, modern mathematics represents un- 
known territory; its borders protected by dense thickets 
of technical terms; its landscapes strewn with indecipher- 
able equations and impenetrable concepts. Few realize 
that the world of modern mathematics is rich with vivid 
images and provocative ideas.” i 

Peterson asked the audience: Where can an outsider go 
(to learn about mathematics)? He said that, “People seem 
genuinely interested in what goes on in mathematics, if 
the material is presented in a way that is meaningful to 
them," but acknowledged that there are few such avenues 
for the layperson today. : ; 

«My experience as a journalist reporting on mathe- 
matical research,” he said, “has considerably broadened 
my view of mathematics. What I have come to appreciate 
is how much the understanding of mathematics requires 
hard, concentrated work. It combines the learning of a 
new language and the rigor of logical thinking, with little 
room for error.” : 

Two reporters who were fairly new to mathematics 
attended this symposium through a special arrangement 
the JPBM was pleased to make with MSI. Clearly, their 
work was cut out for them, and I had the pleasure 
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of watching these two adept communicators work. I 
Observed as they absorbed and deciphered the messages 
of the meeting and then asked questions which allowed 
them to ferret out a "story" from it for a lay reader. 
Several results were: a front-page story in the Oakland 
Tribune, calls to my office for more information on the 
problems of human resources in mathematics, requests 
regarding the “pipeline”, etc. 

Simultaneously, the JPBM Public Information Office 
makes many other media contacts on a daily and weekly 
basis. NBC-TV, for example, has been talking with us 
over the last two months regarding a program they 
are doing on the differences in achievement between 
girls and boys, focusing on the U.S.A. Mathematical 
Olympiad. This is a topic that immediately makes a 
television producer think of mathematics. For us, NBC's 
interest is an opportunity as well as a challenge. The 
opportunity, of course, is to get nationwide coverage for 
mathematics - if we survive the rigorous television editing 
process. The challenge is to portray mathematics as a 
field in which girls can and do excel - notwithstanding 
the statistical evidence that few of them do well in 
competitions and that too few choose the discipline. 
We have collected and forwarded a number of items to 
NBC - information on the performance of girls and boys 
in mathematics competitions, information about women 
who have succeeded in mathematics, etc. Yet, we can 
only hope to shape the story, not write it. 

There is ample evidence that mathematics has become 
a viable subject of potential interest to the public. The 
challenge for us is to determine where to go from 
here. We need to carefully focus our efforts so that we 
maximize our resources. 

What needs to be done in the short term is appar- 

ent. First, there is an opportunity to introduce Chicago 
area science writers to the speakers and their topics, espe- 
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This book will provide readers with an overview of some of the 
major developments in current research in algebraic topology. 
Representing some of the leading researchers in the field, the 
book contains the proceedings of the International Conference 
on Algebraic Topology, held at Northwestern University in 
March, 1988. Several of the lectures at the conference were 
expository and will therefore appeal to topologists in a broad 
range of areas. 


The primary emphasis of the book is on homotopy theory 
and its applications. The topics covered include elliptic 
cohomology, stable and unstable homotopy theory, classifying 
spaces, and equivariant homotopy and cohomology. 
Geometric topics—such as knot theory, divisors and 
configurations on surfaces, foliations, and Siegel spaces—are 
also discussed. Researchers wishing to follow current trends 
in algebraic topology will find this book a valuable resource. 
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may interest general reporters. Yet, de a Stories Whig 
small fraction of what happens at such a ae On} 
In the longer term, three Priorities stand oe 
the JPBM Public Information Office cones Firg 
plore ways to generate and place a Tegular a 10 a. 
mathematics in newspapers across the country umn o 
The second is that 1992 is both International s 
Year and the anniversary of Columbus first voyage is 
continent. Both of these events are potential windfall i 
communicating mathematics. We would like to assem, 


and distribute to reporters an information kit with many 


short summaries describing such topics as how Columbus / 


navigated across the Atlantic and how mathematic 
used in studying global climate change. 

The third longer-term priority dovetails with the 
second. How can we establish an active network d 
mathematical expositors at several key institutions acros 
the country who would be willing and able, throw 
special arrangements with their departments, to te 
with us to produce explanatory materials for the pi 
The objects are to multiply the efforts of the JPB) 
Public Information Office without adding more it 
Washington and to display the expository po 
mathematicians who are located throughout A a 

If you would like to volunteer for i JPBM 
project, please contact me: Kathleen Homan Street, 
Public Information Director, 1529 Eighteen 
Washington, DC 20036. 


$1 


45, 
2 . 55P42, 55P. 
1980 Mathematics Subject Classifications: 59-06; 5 


55R45, 55715, 18F25 | 
ISBN 0-8218-5102-0, LC 89-15023 | 
ISSN 0271-4132 | 
368 pages (softcover), August 1989 | 
Individual member $25, List price $41, 
Institutional member $33 

To order, please specify CONM/96NA 


All prices subject to change. Shipment wil 
be made by surface, For air delivery Ab 
Ist book $5, each additional book $3, me 
mum $100. Prepayment required. Order e 
American Mathematical Society, P ABE. 
1571, Annex Station, Providence, RIS 21- 
1571, or call toll free 800-321-4AM wit 
4267) in the U.S. and Canada to charge 


ISA or MasterCard. 


issemble 
th many 
lumbu 
natics is 


vith the 
work of 
I$ across 
through 
to wort 
medi?! 
. JPEN 
sta it 
ents d 
nation. 
exciting 
JPBM 
Street 


TURN 


UNAM I 


SEC PESE EISE 
c Sie) crm 


Lamberto Cesari 
1910-1990 


; | lamberto Cesari, professor emeritus 


of mathematics at the University of 
Michigan, died March 12, 1990 at 
‘the age of 79. Cesari was known 
worldwide for his research in a va- 
riety of areas, including differential 
equations and optimal control. 

Cesari was born on September 23, 
1910 in Bologna, Italy. He studied at 
ihe prestigious Scuola Normale Supe- 
nore in Pisa and received his Ph.D. 
in 1933 from the University of Pisa. 
His first position was at the Insti- 
lute for Numerical Analysis of the 
paul Research Council in Rome. 
Noc eme an instructor at 
[in 1538 to x ome and returned 
For € University of Pisa as 
th tant professor. He moved to 
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laurea honoris causa by the Uni- 
veristy of Perugia in 1978 and was 
elected to the Accademia dei Lin- 
cei in 1982. He was a corresponding 
member of the Academies of Science 
of Bologna, Modena, and Milan. A 
member of the AMS, the Mathe- 
matical Association of America, and 
the Society for Industrial and Ap- 
plied Mathematics, he also belonged 
to several Italian mathematical soci- 
eties. 

During his long career, Cesari 
served on several editorial boards 
and wrote four books and over 220 
papers. He did some early work in 
the theory of surface area, on multi- 
dimensional functions of bounded 
variation and Serrin-type function- 
als. One of Cesari’s abiding interests 
was the study of problems in the cal- 
culus of variations, and he also did 
a great deal of work in optimal con- 
trol. Particularly noted for his study 
of the existence theorems for opti- 
mal solutions for both single- and 
multi-dimensional systems, he also 
contributed to the theory of neces- 
sary conditions and the analysis of 
Pareto problems. A significant por- 
tion of his contributions to this area 
may be found in his last book, Op- 
timization: Theory and applications, 
published in 1983. 

In the last twenty years, much 
of his attention was devoted to the 
study of questions arising in nonlin- 
ear analysis and its applications to 
differential equations. He continued 
his work, begun in the 1950s, on 
the Alternative Method, especially 
lied to problems with large 


News and Announcements 


nonlinearities. He also investigated 
the existence of solutions to cer- 
tain quasi-linear hyperbolic systems. 
In recent years, he continued his 
study of existence theorems, analyz- 
ing various problems, including those 
which arise in the theory of plasticity 
and whose optimal trajectories may 
contain jump discontinuities. During 
the last few years of his life, Cesari 
worked on the theory of functions 
of bounded variation, a field that he 
himself had pioneered, and its appli- 
cations to the theory of hyperbolic 
systems of conservation laws. 


Dmitrii Konstantinovich Faddeev 
1906-1989 

Dmitrii Konstantinovich Faddeev, 
an outstanding Soviet mathemati- 
cian and President of the Leningrad 
Mathematical Society, died on Octo- 
ber 20, 1989 at the age of 83. 

Faddeev’s mathematical legacy is 
unusually diverse. His primary area 
was algebra, but he also made sig- 
nificant contributions to other areas, 
such as number theory, function the- 
ory, geometry, and probability the- 
ory. Faddeev had a profound influ- 
ence on the formation and develop- 
ment of numerical methods in math- 
ematics, and the book, Numerical 
methods in linear algebra, which he 
wrote with V. N. Faddeeva, has been 
a reference source for several gener- 
ations of specialists. A keeper of the 
tradition of the Petersburg school of 
mathematics, Faddeev was a laureate 
of the State Prize of the U.S.S.R., 
and a corresponding member of the 
Soviet Academy of Sciences. 


B 


In addition to a publication list 
of more than 160 titles, Faddeev's 
career was marked by his inter- 
est in education. He was known 
for his many students, his contri- 
butions to the structuring of con- 
temporary mathematical education, 
his creation of internationally-known 
scientific schools, and his outstand- 
ing textbooks. 


Edgar R. Lorch 
1907-1990 
Edgar Raymond Lorch, a major fig- 
ure in the algebraization of analysis 
and its recasting in geometrical lan- 
guage, died on March 5, 1990. He 
had been on the faculty of Columbia 
University for many years. 
Lorch was born in Nyon, Switzer- 
land on July 22, 1907, and came 
to the U.S. in 1917. He earned his 
A.B. in 1928 from Columbia Col- 
lege, and his Ph.D. in 1933 from 
Columbia University, under the di- 
rection of J. F. Ritt. In that same 
year, he was awarded a National Re- 
search Council Fellowship to work 
with M. H. Stone. The following 
year, he declined the position of 
assistant to John von Neumann at 
the Institute for Advanced Study to 
accept the Cutting Traveling Fellow- 
ship in Hungary to study in Szeged 
with Frigyes Riesz. Lorch in turn 
provided guidance to a succession of 
budding mathematicians during his 
long career at Columbia. 

He began his long teaching ca- 
reer at Columbia University in 1935, 
serving as chair of the department 
from 1968 to 1972. In 1977, he re- 
tired as Adrain Professor Emeritus, 
and had also held the position of 
Chairman of the University Semi- 
nar on Computers, Man, and Society 
since 1982. He was a research mathe- 
matician in 1944 at the National De- 
fense Research Council and served 
in 1948 as Scientific Advisor to the 


Chief of Staff of the U.S. Army at the 
Pentagon. In addition, he held pro- 
fessorships and lectured throughout 
the U.S. and Canada. 
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Lorch’s most enduring mathemat- 
ical contribution was perhaps in the 
theory of Banach spaces and spec- 
tral theory of operators in Hilbert 
space, which were quite new at the 
time he was working on them. In 
these theories, which are now stan- 
dard equipment in pure and applied 
mathematics, problems of classical 
analysis can be reformulated in ways 
that permit the use of algebraic com- 
putation and geometric intuition in 
their solution. In addition to over 
100 articles in a wide range of math- 
ematical areas, Lorch’s publications 
include Spectral Theory (the classic 
reference in the field), Analisis Fun; 
cional, and Precalculus. 

Throughout his career, Lorch was 
especially interested in developing 
international ties among mathemati- 
cians. Able to lecture fluently in five 
languages, he pursued many inter- 
national activities, such as serving 
as a Senior Fulbright Lecturer in 
Italy, France, and Colombia; hold- 
ing a corresponding membership in 
the Accademia dei Lincei of Italy; 
contributing to the founding of the 
Mathematics Department of the Mid- 
dle East Technical University in 
Ankara, Turkey; and establishing a 
course in functional analysis at the 
Universidad de los Andes in Colom- 
bia. In addition, he was also a fre- 
quent guest of the Zürcher Gespräche 
in Zurich and Dusseldorf. 

He was also an active member of 
the AMS, serving on various commit- 
tees and as a teller in AMS elections 
(1937-1943), Member-at-Large of the 
Council ( 1952-1954), and Associate 
Editor of the Bulletin (1945-1950). 
He delivered an AMS Invited Ad- 
dress on the structure of normed 
abelian rings in 1944. He was also a 
member of the Mathematical Associ- 
ation of America and several foreign 
mathematical societies. 

Together with his wife, Lorch 
founded in 1980 the Center for 
International Scholarly Exchange at 
Barnard College, in which he re- 
mained active until his death. In 
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/gwski Prize is to be conferred ev- 
ZO ay two years to a scientist or group 


(scientists who have achieved out- 
|| sanding mathematical accomplish- 
| ments, independently of politics, race, 
tligion, domicile, nationality, or age. 
The jury consists of representatives 
ofthe Universities or Academies of 
Basel, Jerusalem, Waterloo (Canada), 
Copenhagen, and Amsterdam. The 
| foundation began its activity after 

lie deaths of Ostrowski and his wife. 
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Meetings in San Francisco in Jan- 
uary 1991. 


Conference Board 

of the Mathematical Sciences 
On the occasion of the thirtieth an- 
niversary of its founding, the Con- 
ference Board of the Mathematical 
Sciences (CBMS) honored G. Baley 
Price, Professor Emeritus of mathe- 
matics at the University of Kansas, at 
a reception and dinner. The celebra- 
tion was held Friday, May 4, 1990, in 
the new offices of CBMS. Dr. Price 
was CBMS' first Acting Chairman. 

The reception was attended by 
the presidents and/or representatives 
of the fifteen CBMS member soci- 
eties, executive directors of the Math- 
ematical Association of America, the 
Joint Policy Board for Mathematics, 
the Mathematical Sciences Education 
Board and the National Academy 
of Sciences project MS2000, for- 
mer CBMS administrative officers, 
and several of the NSF's Division of 
Mathematical Sciences officers. 

An inscribed plaque was pre- 
sented to Dr. Price in grateful recog- 
nition for his vision in helping fore- 
see the importance to the mathe- 
matical community of strong Wash- 
ington representation; for leadership 
in founding CBMS and leading it 
to formal incorporation on February 
29, 1960; for energy in serving as 
the first Chairman of CBMS during 
1958-59 and then as its first Execu- 
tive Secretary in 1960-61; and for 
contributions to the mathematical 
community sustained over a period 
of six decades. 


IEEE Honors Four Mathematicians 
In a ceremony in San Francisco on 
February 28, 1990, the Institute for 
Electrical and Electronic Engineers 
Computer Society (IEEE-CS) pre- 
sented to the Office of Naval Re- 
search (ONR) the Computer Pioneer 
Award for significant contributions 
to the early concepts and develop- 
in the electronic computer 


nts 
E is is the first time the IEEE- 


CS has recognized an organization 
for its research achievements. 

At the same ceremony, IEEE-CS 
also honored four mathematicians 
who were considered the most out- 
standing computer pioneers at ONR. 
They were: MINA REEs, who was the 
first head of the mathematics branch 
at ONR in 1946; the late JOACHIM 
WEYL, who came to ONR in 1947; 
MARSHALL C. YoviTs, who was head 
of the Information Systems Branch 
at ONR in 1956; and the late Gor- 
DON GOLDSTEIN, who came to ONR 
in 1956 and worked closely with 
Yovits. 


Mathematical Society of Japan 
Prizes 

The Mathematical Society of Japan 
has announced a number of prizes 
awarded to Japanese mathematicians. 
The 1990 Spring Prize of the Math- 
ematical Society of Japan went to 
HiRosHi MaTANo of the Univer- 
sity of Tokyo for his outstanding 
contribution to the study of infi- 
nite dimensional dynamics and non- 
linear partial differential equations. 
AxirO FuTAKI of the Tokyo In- 
stitute of Technology received the 
1990 Geometry Prize, in recogni- 
tion of the Futaki invariant he in- 
troduced in connection with the ex- 
istence of the Káhler-Einstein metric | 
on a complex manifold. The 1990 
Japan Academy Prize was awarded to 
SHIGERU IrrAKA of Gakushuin Uni- 
versity, SHIGEFUMI Morr of Kyoto 
University, and YUJIRO KAWAMATA 
of the University of Tokyo for their 
outstanding contribution to the the- 
ory of classification of algebraic va- 
rieties. 


Elections to American Academy 
of Arts and Sciences 
The American Academy of Arts and 
Sciences (AAAS) was founded in 
1780 by John Adams and other lead- 
ers of the American Revolution and 
is an international honorary soci- 
ety. As a leading force in American 
intellectual life for more than two 
centuries, the AAAS has a current 


membership of over 3000 scientists, 
artists, business and public figures, 
including 148 Nobel Laureates and 
58 Pulitzer Prize Winners. The pur- 
pose of the Academy, as set forth 
in its original 18th-century charter, 
is to “cultivate every art and science 
which may tend to advance the in- 
terest, honor, dignity, and happiness 
of a free, independent, and virtuous 
people.” 

Among the 96 individuals re- 
cently honored by election to the 
AAAS were five mathematicians: 
RurH M. Davis of The Pymatun- 
ing Group, Arlington, VA, SOLOMON 
FEFERMAN of Stanford University, 
ROBERT P. LANGLANDS of the Insti- 
tute for Advanced Study in Prince- 
ton, DAVID SLEPIAN of AT&T Bell 
Laboratories, and CLIFFORD H. 
TAUBES of Harvard University. In 
addition, H.S.M. CoxETER of the 
University of Toronto and MARK 
VISHIK of the University of Moscow, 
were elected as Foreign Honorary 
Members. 


Gordon Bell Awards Announced 
a Two computer models for problems 
i connected to oil reservoirs received 
Gordon Bell Prizes in an annual com- 
petition given by Gordon Bell, vice 
president of Ardent Computer. Bell 
plans to give two prizes of $1,000 
each for ten years, in order to stim- 
ulate advances in practical applica- 
tions of parallel computing. 
The prize in the raw perfor- 
mance category went to a team of 
researchers from Mobil Research and 
Development and from Thinking Ma- 
chines Corporation. The team used a 
Connection Machine 2 with 65,536 
processors to produce a finite-differ- 
ence seismic model that achieved the 
outstanding performance rate of 5.6 
gigaflops. The program ran six times 
faster than last year's winning pro- 
gram. 
The  price/performance award 
went to Philip Emeagwali of the Uni- 
versity of Michigan. His oil reservoir 
simulation model, also implemented 


Digitized by Arya Samdyes dnd Anneunaenaeatsotri 


365 megaflops per million dollars, 
a sevenfold improvement over last 
year's winning entry. 

The deadline for next year's com- 
petition is December 31, 1990. En- 
tries should be sent to Gordon Bell 
Prize, c/o IEEE Software, P.O. Box 
3014, Los Alamitos, CA 90720-1264. 
The competition rules were pub- 
lished in the May 1990 issue of 
IEEE Software, which administers 
the competition. 


Winners of the 
U.S. Math Olympiad 

Eight mathematically talented stu- 
dents have won Olympiad Medals 
in the 19th annual USA Mathemat- 
ical Olympiad (USAMO). The win- 
ners were honored on June 6, 1990 
at an awards ceremony and dinner, 
held at the National Academy of 
Sciences and the State Department 
in Washington, DC. The three-stage 
competition involved nearly 400,000 
students nationwide. 

The eight USAMO winners are: 
KIRAN S. KEDLAYA, Georgetown Day 
High School, Washington, DC; JEF- 
FREY M. VANDERKAM, North Car- 
olina School of Science and Math- 
ematics, Durham, NC; A. HUGH R. 
THomas, Kelvin High School, Win- 
nepeg, Manitoba, Canada; JANos 
CsIRIK, Lester B. Pearson College, 
Victoria, British Columbia, Canada; 
DANIEL R. L. BROWN, Earl Haig Sec- 
ondary School, North York, On- 
tario, Canada; JOEL E. ROSENBERG, 
William H. Hall High School, West 
Hartford, CT; ROYCE Y. PENG, Rol- 
ing Hills High School, Roling Hills 
Estates, CA; JONATHAN T. HIGA, 
Iolani School, Honolulu, HI. 

One hundred forty-one selected 
students took the rigorous examina- 
tion designed to test problem solv- 
ing ingenuity as well as knowledge 
of mathematics. The USAMO com- 
petitors were the top performers in 
two earlier competitions, the Amer- 
ican High School Mathematics Ex- 
amination and the American Invi- 
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Romania initiated the IMO in 
1959, and the U.S. has Participated! f 
in the contest since 1974, Typically 
30-35 nations send teams to the com far 
petition. The U.S. team has usual | Co 
placed among the top three nation 
in this prestigious competition, ani 
in 1977, 1981, and 1986, the US 
earned first place. Last year, Chin 
received the top honors, while tk 
U.S. placed fifth. 
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“onal promise for significant 
m "° hievernent. Previous Water- 
Wf. dees in the mathematical 
include Charles Fefferman, 
Thurston, and Edward 


mjversity- 
Nominations for the award may 


te submitted by individuals, pro- 
sional societies, industrial compa- 
jies, OF other appropriate organiza- 
ions within the scientific and educa- 
tional communities. Nominations for 
ite 1991 award must be received by 
December 31, 1990. Additional infor- 
nation and a copy of the nomination 
om may be obtained by contacting 
Susan E. Fannoney, Executive Secre- 
ay for the Alan T. Waterman Award 
Committee, 202-357-7512. 
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Ina reorganizaton of the Science and 
Engineering Education (SEE) direc- 
brate, the National Science Founda- 
lon (NSF) has relieved Bassam Z. 
Wakhashiri of his duties as Assistant 
Director for SEE. In that position, 
akhashiri was near the top of the 
ee nccarchy and oversaw educa- 
ii programs at all levels, includ- 
Si uale fellowship programs and 
Eius curriculum development 
Ege eng Shakhashiri’s place 
slat Of the reorganized directorate 
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uon, and it has taken a number of 
years of steady increases to put SEE 
back on its feet. Still, Shakhashiri 
was advocating tripling the SEE bud- 
get to $600 million by 1993, while 
Bloch's goal for the Foundation over- 
all has been to double its budget. 
Both requests met with sympathy in 
Congress, but the SEE budget has 
increased more rapidly than that of 
the rest of the NSF. 

Over the past few months, plans 
for a reorganization of SEE were cir- 
culated within the Foundation. The 
draft plans, formulated by a commit- 
tee chaired by Williams and consist- 
ing for the most part of the Assistant 
Directors of the NSF, focused mainly 
on ways of shifting more of NSF's 
educational activities to its research 
divisions. Some of the ideas the com- 
mittee considered would have pro- 
duced substantial changes in NSF’s 
educational activities. 

In the end, the reorganization 
mainly consisted of a name change 
from SEE to Education and Human 
Resources (EHR) and of moving pro- 
grams for minorities, women, and the 
disabled to EHR from the directorate 
for Scientific, Technological, and In- 
ternational Affairs. Still, it is unclear 
whether other changes will be forth- 
coming before Bloch leaves the NSF 
when his term ends in August of 
this year. His successor had not been 
named at the time of this writing. 

Shakhashiri has been on leave for 
the last six years from the University 
of Wisconsin, where he is a chemistry 
professor. An NSF staff member said 
that Shakhashiri was asked by the 
university to make a final decision 
this year about whether or not he 
was returning. Shakhashiri's plans at 
the time of this writing were not 
known, but an NSF news release said 
that he will join the NSF Director's 
office. 3 
Williams, a biologist, held pro- 
fessorships at the Massachusetts In- 
stitute of Technology and Purdue 
University (where he was Director 
of the Minority Center for Graduate 


the Graduate School at Washington 
University in St. Louis. In addition, 
he was Vice-President for Academic 
Affairs at the University of Colorado, 
President of Atlanta University, and 
Deputy Director for the National In- 
stitute of General Medical Sciences. 
He has also served on a number of 
government science policy commit- 
tees and currently chairs the White 
House Biotechnology Science Coor- 
dinating Committee. He came to the 
NSF in 1989. 


Litigation Brought 
Against AMS 
Over Pricing Survey 
The AMS is the target of litigation 
filed in the Federal Republic of Ger- 
many as a result of an AMS survey of 
prices of mathematics journals, pub- 
lished in the November 1989 issue 
of Notices. 

The litigation, filed by Gordon 
& Breach (G&B) Science Publish- 
ers, Inc., claims the survey is “unfair 
competition” (comparative advertis- 
ing), because G&B journals were 
found to be among the most ex- 
pensive in the survey, while certain 
AMS journals were ranked in the bot- 
tom third. G&B attributes the price 
disparity to alleged “flaws” in the 
methodology of the survey. 

The case follows close on the heels 
of similar litigation filed by G&B in 
the same German court against the 
American Physical Society (APS), the 
American Institute of Physics, and 
Henry Barschall, a retired physics 
professor at the University of Wis- 
consin. Both suits have provoked 
widespread criticism of G&B among 
librarians and scholars. 

In an article in the Chronicle 
of Higher Education (October 25, 
1989), which focused on the suit 
against APS et al, Patricia W. Berger, 
president of the American Library 
Association, was quoted as saying: 
“It looks to me like what [G&B] are 
trying to do is international harass- 
ment... There is no question but that 


this is intimidation.” In the same- 


article, Duane E. Webster, executive 
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director of the Association of Re- 
search Libraries, said G&B are try- 
ing to *protect their own product at 
the expense of freedom of inquiry." 
The article quoted him as saying that 
G&B are attempting to “create a chill 
On discussion, examination, and de- 
bate on serial pricing and quality, and 
discourage the exploration of causal 
factors and skyrocketing costs.” 

To air their views on the AMS sur- 
vey, G&B took out a paid advertise- 
ment in the January 1990 issue of No- 
tices (pages 92-93). G&B claim that 
the AMS survey contained “inconsis- 
tencies and inaccurate conclusions” 
because of “the use of inaccurate 
methodology, which results in over- 
statement of Gordon and Breach’s 
prices by as much as a factor of 
two.” In an editorial in that same 
issue of Notices (pages 2 and 18), 
William H. Jaco, executive director 
of the AMS, stated that “most of 
G&B’s objections to the methodology 
are familiar ones and apply equally 
to most journals.” G&B are free to 
dispute the methodology of the sur- 
vey, he wrote, but they should not 
use letters from lawyers to “threaten 

the collection and dissemination of 
information.” 

G&B headquarters are in New 
York and London, and their major 
market appears to be in the U.S. and 
Great Britain. Yet no lawsuit has 
been filed in either of these coun- 
tries. It is believed that G&B sued in 
Germany in the hope that German 
law, which prohibits certain kinds of 
“comparative advertising” that U.S. 
law permits, would favor their case. 
The AMS has learned, however, that 
G&B’s suit against APS et al has just 
been dismissed by the German court. 

At the time of this writing, the 
court had not yet reviewed the AMS 
suit. In February of this year, before 
had heard full argument of the APS 

suit, the court did grant an injunction 
t further distribution of the 
rvey in Germany. The court 
zased on a court appearance 
ade without notice to the 
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made by G&B to the court. 

Those interested in more infor- 
mation about the suit may consult the 
following references. In The Scientist: 
"Science Publisher Sues Over Jour- 
nal Pricing Survey," September 4, 
1989; "Publisher Continues Its Fight 
Against Price Surveys," February 5, 
1990; *Publisher Blocks West Ger- 
man Mailing of Journal" May 14, 
1990. In the Chronicle of Higher Ed- 
ucation: “Critics Say Publisher's Suit 
Inhibits Inquiries Into Rising Jour- 
nal Costs," October 25, 1989: Letters 
to the Editor, January 3, 1990 and 
January 24, 1990. In Nature: *Battle 
over value of words," September 28, 
1989. In Science: *Gordon & Breach 
Impanels a Journal Jury," April 20, 
1990. 


DMS Advisory Committee Meeting 
The Advisory Committee for the 
Division of Mathematical Sciences 
(DMS) at the National Science Foun- 
dation (NSF) will hold its autumn 
meeting November 1-2, 1990, at NSF 
headquarters in Washington, DC. 
The Committee discusses a range 
of policy issues facing the DMS and 
provides advice on setting priorities 
and formulating plans. 

At the last meeting, the Com- 
mittee discussed the idea of small 
research grants, salary caps on NSF 
grants, the role the DMS should play 
in educational activities and funding 
priorities within the DMS, among 
other topics. The meeting also in- 
cluded a session with NSF Director 
Erich Bloch. Mary Wheeler of Rice 
University currently chairs the Com- 
mittee. 

The meeting is open to the public, 
and interested members of the math- 
ematical sciences community are in- 
vited to attend. Suggestions for topics 
of discussion may be made to Ju- 
dith S. Sunley, Director, Division of 
Mathematical Sciences, National Sci- 
ence Foundation, Room 339, 1800 G 
Street, NW, Washington, DC 20550; 
telephone 202-357-9669. Those wish- 
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provides a unique opportunity for 


; | mathematical sciences department 
; | chairs, federal agency representatives, 


and other interested parties to meet 
qd discuss issues of mutual con- 
em in a pleasant and stimulating 
sting. The registration fee is $160 
and includes all Colloquium sessions, 
materials, and related meals and so- 
tal activities. Early registration is 
advised. 

For further information, contact 
he Board on Mathematical Sciences 
a 202-334-2421. The mailing ad- 
dress is: Board on Mathematical Sci- 
(cs, National Research Council, 
101 Constitution Ave., N.W., Room 
NAS 312, Washington, DC 20418. 
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* next series of Everett Pitcher 
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Tenth International Congress 
of Logic, Methodology, 
and Philosophy of Science 

The Division of Logic, Methodology, 
and Philosophy of Science of the U.S. 
National Committee for the Interna- 
tional Union of History and Philos- 
ophy of Science is seeking a host 
for the Tenth International Congress 
of Logic, Methodology, and Philoso- 
phy of Science to be held in 1995. 
Since the founding meeting in Stan- 
ford, California, in 1960, meetings 
have been held in Israel, The Nether- 
lands, Rumania, Canada, Germany, 
Austria, and the USSR. It would 
now be appropriate for a meeting 
to be held at a United States based 
institution or consortium of institu- 
tions. Although the official invitation 
to hold the meeting in the United 
States will be issued by the National 
Academy of Sciences, funding of the 
order of $130,000 would have to 
be obtained from other sources. Se- 
cure financial arrangements between 
the host institution and the Academy 
must be in place well before the next 
DLMPS meeting in August 1991. 
Realizing that it may prove impos- 
sible to find an appropriate host in 
time for the 1995 meeting, the U.S. 
National Committee also encourages 
suggestions for the Eleventh Congress 
in 1999. For further information: 
Milton A. Whitcomb, Staff Officer 
U. S. National Committee for the 
International Union of History 
and Philosophy of Science (HA 186) 
National Academy of Sciences 
2101 Constitution Avenue, N.W. 
Washington, D.C. 20418 
Telephone: 202-334-3022 


visiting Scientist 
Guidelines Available 

The Visiting Scientist Program of the 
Colorado Alliance for Science has 
published “Guidelines for Your Vis- 
iting Scientist Program,” which pro- 
vides advice for programs 1n which 
scientists donate their time and ex- 
pertise to assist classroom teachers. 

s program has been run- 
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ning in schools in four Colorado 
cities since 1983. 

Among the main aspects of the 
Colorado program are: (1) a scien- 
tist or engineer from industry do- 
nates two to five hours per week to 
a teacher or department; (2) work 
may be done at any grade level; 
(3) teacher/scientist teams collabo- 
rate on plans for projects; (4) the 
team continues its efforts for at least 
one school year; (5) evaluation is an 
ongoing process between the teacher 
and the scientist. 

There is considerable evidence 
from the Colorado experience that 
such programs can enhance student 
learning, teacher effectiveness, and 
communication between industry and 
schools. To obtain a copy of the 
guidelines, write to: James H. Hub- 
bard, Associate Director, Colorado 
Alliance for Science, Campus Box 
249, University of Colorado, Boul- 
der, CO 80309. 
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Mathematics Awareness Week 
1991 
April 21-27 

Right on the heels of Mathemat- 
ics Awareness Week 1990, plans are 
being made for next year's celebra- 
tion of the richness and relevance 
of mathematics. Dates for 1991 are 
April 21-27 and the theme will focus 
on the uses of mathematics. 

The Office of Governmental and 
Public Affairs (OGPA) of the Joint 
Policy Board of Mathematics is seek- 
ing slogans and art work for this . 3 
“applications” theme. See 

Please send your ideas by Se 
ber 30, 1990 to: OGPA, 1529 
Street, N.W., Washington, DC2 

The originator(s) of the 
theme and art work will receive 
on printed materials as well 
supply of posters and 


ics and Its Applications (IMA) is 
Phase Transitions and Free Bound- 
aries. The organizers for this pro- 
gram are: R. Fosdick, M.E. Gurtin, 
W.-M. Ni, and L.A. Peletier. The ad- 
visory committee is: H. Brezis, L.A. 
Caffarelli, D. Kinderlehrer, and J. 
Serrin. The aim of the program is 
to understand certain types of phys- 
ical behavior which occur in phase 
transitions and in phenomena which 
involve free boundaries. 

The first half of the year will be 
concerned with phase transitions and 
will concentrate on equilibrium and 
dynamical problems involving two 
or more phases, with the transition 
region a sharp interface or a tran- 
sition layer. The program will begin 
September 10-14 with a tutorial, The 
Evolution of Phase Boundaries, or- 
ganized and led by M. Gurtin. The 
goal of this minicourse is a coherent 
treatment of the continuum mechan- 
ics and thermodynamics of evolv- 
ing phase boundaries. The tutorial 
will be followed immediately by the 
workshop On the Evolution of Phase 
Boundaries, September 17-21, orga- 
nized by Gurtin and G. McFadden. 

During October 15-19 the IMA 
will offer the workshop Shock In- 

duced Transitions and Phase Struc- 
tures in General Media, organized by 
R. Fosdick, E. Dunn, and M. Slem- 
rod. This workshop will focus on the 
thermodynamics and mechanics of 
dynamic phase transitions that are 
mainly inertially driven. 

On November 12-16 the work- 
shop Microstructure and Phase Tran- 
sition will be held, organized by 
D. Kinderlehrer, R. James, J.L. Er- 
icksen, and M. Luskin. The em- 
phasis here will be the discussion 
of phase transitions, defect struc- 
tures and metastability, especially in 
solids, from the viewpoint of exper- 
iment, constitutive theory, and the 
development and use of numerical 
results to reconcile experiment with 
theory. s ; 

The phase transitions portion of 
the program will conclude with the 


workshop Statistical Ti hermodynam-, is 
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ics and Differential Geometry of Mi- 
crostructured Material, (January 21- 
25, 1991), organized by H.T. Davis 
and J.C.C. Nitsche. The purpose is to 
bring together researchers interested 
in the generation of statistical me- 
chanical free energy theories which 
predict the appearance of the various 
microstructures, in the development 
of the topological and geometrical 
methods needed for a mathemati- 
cal description of the subparts and 
dividing surfaces of heterogeneous 
materials, and in the development of 
modern computer-aided mathemati- 
cal models and graphics for effective 
exposition of the salient features of 
microstructures materials. 

At present, the IMA is running 
a 1990 summer program New Direc- 
tions in Time Series Analysis (July 
2-27), organized by E. Parzen, D. 
Brillinger, M. Rosenblatt, M. Taqqu, 
J. Geweke, and P.E. Caines. The 
weekly topics are non-linear models, 
self-similar processes & long range 
dependence, interactions of time se- 
ries & statistics, and time series 
research. common to engineers & 
economists. 

For more details concerning the 
summer and academic year programs, 
contact the IMA at Institute for 
Mathematics and its Applications, 
University of Minnesota, 514 Vin- 
cent Hall, 206 Church St. S.E., Min- 


neapolis, MN 55455-0436; 612-624- 
6066. 


News from the 
Mathematical Sciences Institute 
Cornell University 
A workshop on Partial Differential 
Equations is planned for October 
3-7, 1990 at the Mathematical Sci- 
ences Institute (MSI). Organized by 
Alfred Schatz and James Bramble 
of Cornell University, this work- 
Shop honors the contributions of 
Lawrence E. Payne during his 25 
years as a professor in Cornell's 
Department of Mathematics. Top- 
ics to be discussed within the gen- 
eral area of partial differential equa- 
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News of the MSI, includi ; 
shop Overviews, can be received fe 
of charge in its newsletter Mathen 
ical Sciences Institute News; wit 
John Chiment at MSI, 223 cay. 
well Hall, Cornell University, Ithaca, 
NY 14853. A summary of the in 
vited talks and of the panel dis 
cussion which took place at the 
March “Mathematics as a Consume 
Good” symposium (Notices, Noven 
ber 1989, page 1218) is now availabe 
from MSI at the address in the fin 
paragraph. 
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all publish texts growing out 
ducational programs. 
more information about 
AI contact: A. Tesei, c/o Insti- 
D T le Applicazioni del Calcolo 
"i Picone,” Viale del Policlinico 
i, 100161 Roma, Italy. 
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Mathematics Education Centre, 
Auckland 
The Mathematics Education Centre, 
was formed in 
1989 to act as a focus both for 


j mathematical education and for the 


s of mathematics within indus- 
try, commerce, and the community. 
Involving a wide range of educa- 
tion groups, the Centre supports all 
aspects of mathematics education, 
with an emphasis on research, pro- 
fessional development for teachers, 
and resource development. In ad- 
dition, MECA works with communi- 
ties to promote mathematics teaching 
and learning, and publishes regular 
newsletters. 

MECA also issues MECATALK, 
Which appears three times per year. 
For more information about MECA, 
nte to: Jill Ellis, Director, MECA, 
Yo Auckland College of Education, 
Private Bag, Symonds Street, Auck- 


Jnd, New Zealand: 
jtf. ealand; telephone 09 
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an electronic news service which 
transmits announcements of ILAS 
activites and other news of interest 
to linear algebraists; and ILAS In- 
formation Center, an on-line system 
providing information on interna- 
tional linear algebra conferences and 
on linear algebra journals, as well as 
other news. 

More information about ILAS is 
available through email, by sending 
the message “send gen info from 
ilas” to iic@water.uwaterloo.edu or 
to iic@water.waterloo.edu. Or con- 
tact Danny Hershkowitz, ILAS Secre- 
tary, Mathematics Department, Tech- 
nion-Israel Institute of Technology, 
Haifa 32000, Israel; email 
mar23aa@technion.bitnet. 


Committee Addresses 
Mathematics in Genome Project 
The Societal Institute of the Math- 
ematical Sciences (SIMS) has orga- 
nized a steering committee to address 
the role of the mathematical sciences 
in the Human Genome Project. The 
committee will monitor rapid devel- 
opments in the project and related 
fields which particularly concern the 
mathematical sciences and will rec- 
ommend or initiate research and ed- 
ucation programs when desirable or 

necessary. 

“The understanding of DNA and 
protein sequences and structure is 
perhaps the most fundamental prob- 
lem facing biology today,” says one 
of the committee members, James 
G. Glimm of the State University 
of New York at Stony Brook. “A 
number of areas of mathematics 
have proven to be relevant to this 
kind of problem: analysis, combi- 
natorics, computer science, discrete 
optimization, mathematical and dy- 
namic programming, numerical anal- 
ysis, probability, statistics, stochas- 
tic processes, and topology.” An- 
other committee member, Samuel 
Karlin of Stanford University, notes 
that “there are great opportunities 
for mathematicians, statisticians, and 
computer scientists to bring their 

nique and creative scientific ap- 


proaches to theoretical and data anal- 
ysis problems of the Human Genome 
Project and make useful contribu- 
tions.” 

It is anticipated that the commit- 
tee will meet five times during the 
period 1990-92. A written record will 
be prepared following each meeting 
and made available to those inter- 
ested. SIMS, founded in 1973 as a 
non-profit institute, conducts confer- 
ences and research and education 
programs in the application of the 
mathematical sciences to societal is- 
sues. For more information, write to: 
SIMS, 97 Parish Road South, New 
Canaan, CT 06840. 


Hotline for NSF Vacancies 

The National Science Foundation has 
installed a Vacancy Hotline, which 
lists all current vacancies in staff po- 
sitions. For those in the District of 
Columbia metropolitan area, the lo- 
cal hotline number is 202-357-7735; 
others may call 800-628-1487. 


NSF Links Researchers 
to Japan 

The National Science Foundation 
(NSF) is offering U.S. scientists and 
engineers access to scientific informa- 
tion from Japan. In cooperation with 
Japan's National Center for Science 
and Information Systems (NACSIS), 
the NSF provides, at no charge, on- 
line access to the science databases 
associated with Japan's Ministry of 
Education, Science, and Culture. 

As of March 1990, ten databases 
were available, including Grant-in- 


Aid Research Reports, Conference 


Papers of Academic Societies and 
Associations, and Index to Disserta- 
tions. The NSF will, at the request of 
a researcher, perform a search and 
summarize the findings in English. 
Or, researchers may arrange to come 
to NSF headquarters in Washington, 
DC, to use the facility in person. 

For more information, contact: 
NACSIS Search Operator, Room 416- 
A, National Science Foundation, 1800 
G Street, NW, Washington, DC 20550; 
telephone 202-357-7278. 


Report Finds Data Lacking 
on Teacher Quality 

News headlines warn of shortages 
of mathematics and science teachers, 
but a panel of the National Research 
Council says that quantity is not 
the only issue. Quality is equally, if 
not more, important in understand- 
ing the state of the nation's precollege 
| mathematics and science education. 
eo The panel’s report concluded that too 
~ little is known about the quality of 
mathematics and science teachers in 
the United States and recommended 
improved data collection through ex- 
tensive surveys administered on a 
regular basis. The report is the re- 
sult of a thirty-month review that in- 
cluded in-depth studies of thirty-nine 
school districts across the nation. 

The report states that more must 
be done to collect and analyze data 
on all aspects of the pool of math- 
ematics and science teachers, from 
the reasons teachers leave the field 
to information on the hiring prac- 
tices of school systems. Of primary 
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concern is the lack of frequent and 
detailed attrition data, needed to pre- 
dict the demand for teachers, the 
report notes. Population projections 
help school districts determine the 
number of teachers needed for a 
given year, but it is much more diffi- 
cult to predict the numbers of qual- 
ified teachers available. Frequently, 
school districts adjust to changes in 
supply and demand by lowering their 
hiring standards or shifting teachers 
from one subject area to another. 
Such adjustments can dramatically 
change the quality of instruction. 
The report recommends that 
school districts be surveyed regularly 
by the U.S. Department of Educa- 
tion's National Center for Education 
Statistics. Addressing the shortage of 
minority teachers is also a prior- 
ity. The report, “Precollege Science 
and Mathematics Teachers: Moni- 
toring Supply, Demand, and Qual- 
ity," is available for $25 (prepaid) 
from the National Academy Press, 
2101 Constitution Ave., Washington, 


DC 204 0 
624-6262 23343314 Org 
Brochy 
Graduate Supo en 


number of Student, 


Science Foundat 


briefly describes v. 
lowship 


| Se 

est 1n graduate Sco] i $ 
ion 

pared a brochure, pane 

uate School?" This h 


arious grad 
Opportunites 

through the NSF. Colleges 
versities nationwide are bei 
to distribute the brochures 
juniors and seniors in scienc 


To help address oa Availag, 


© decline i th 
HM 


uate fe 
aVailatj 
and un 
Ng asked 
to aler 
€, Math. 


ematics, and engineering to these fi. 
lowship opportunities, 

These brochures are available fre 
of charge from the National Research 
Council. To order copies, send your 
name, institution, department, and 
address to: Fellowship Office, Ne 
tional Research Council, 2101 Cor 
stitution Avenue, Washington, IX 
20418. Please indicate the number 


copies desired. 


NOMINATIONS FOR THE 
1991 FULKERSON PRIZE 


This is call for nominations for the D. Ray Fulkerson Prize in discrete mathematics that will be awarded 


XIVth International Symposium on Mathematical Programming to be held in Amsterdam, The Netherlands, Au 


"Papers to be eligible for the Fulkerson Prize should have been 
preceding the year of the Congress. This extended period is in 
always be immediately assessed. The prizes will be given for s; 


"The term 'díscrete mathematics' is intended to incl 
and related subjects. While research work in these areas is usuall 
papers will be based on their mathe. 


The specifications for the Fulkerson Prize read: 


authorship the prize will be divided. 
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recognition of the fact that the value of fre zd 
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The nominations for the award will be presented by the Fulkerson Prize Committee (Martin Grótschel, on al 
and Paul D. Seymour) to the Mathematical Programming Society and the American Mathema 


Please send your nominations by January 15, 1991 to: 


Institute of Mathematics, University of Augsburg, Universitátsstr. 8, 8900 Augsburg, West 


Professor Dr. Martin Grötschel 
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AMS Centennial Fellowships Invitation for Applications, 1991-1992 


these fellowships are intended to 
provide enhanced research opportu- 
tities to mathematicians who are sev- 
eal years past the Ph.D., who have 
a strong research record, but who 
tave not had extensive postdoctoral 
search support in the past. Appli- 
ants should have received the Ph.D. 
degree between January 1, 1979, and 
December 31, 1984, and should not 
tve had the equivalent of more than 
o years of full-time postdoctoral 

Wpport. 
The stipend for fellowships award- 
a 1991-1992 has been set by the 
stees of the Society at $38,000 
Nd months. In addition, there 
be an expense allowance of 
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Deadline December 1, 1990 
$1,200. Applicants must be citizens 
or permanent residents of a country 
in North America. The fellowship 
may be combined with other stipends 
and/or part-time teaching; this op- 
tion can be used to extend the award 
to cover a period of up to two years. 
For further information about the 
acceptability of such arrangements, 
individuals should contact the Secre- 
tary of the Society. 

The number of fellowships to be 
awarded is small and depends on 
the amount of money contributed 
to the program. The Trustees have 
arranged a matching program from 
general funds in such fashion that 
funds for at least one fellowship 


his or her vita a complete list of 
publications. 


New Program 
for Women Faculty 
The National Science Foundation has 
launched this year a new program to 
recognize the nation's most outstand- 
ing and promising women scientists, 


mathematicians, and engineers who 
are engaged in academic research 
and teaching. The Faculty Awards 
for Women program will make up to 
100 five-year grants of $50,000 per 


pport research activities. 


Nominations for the awards must 


be made by a sponsoring institution. 
To be eligible, nominees must be 


year to su 


are guaranteed. Because of the gen- 
erosity of the AMS membership it 
was possible to award three fellow- 
ships a year for the past three years 
(1988-1989, 1989-1990, and 1990- 
1991). 

The deadline for receipt of appli- 
cations is December 1, 1990. Awards 
will be announced in February 1991, 
or earlier if possible. 

For application forms, write to 
the Executive Director, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. (It should be 
noted that completed application and 
reference forms should NOT be sent 
to this address, but to the address 
given on the forms.) 


equivalent degree), and be tenured 
but not yet full professors (or the 
equivalent rank). There is no limit 
on the number of nominees from an 
institution, but there should be only 
one nominee per department. E 

Institutions are expected to make — 
a significant commitment to the sup- 
port of their awardees, including full 
academic-year salary for the award« 
Up to 10% of the funds may 
to defray administrative exper 
lieu of direct costs. ; 

The deadline for sub: 
nominations is Sept 


ing the program 


held. i Ph.D. fer. an PONES = i 


Ski, 202-357-7552. In addition, the 
staff of the Office of Special Projects 
in the Division of Mathematical Sci- 
ences would be happy to answer 
questions about the program (202- 
357-3453). 


Deadlines for 
International Programs 

The National Science Foundation 
(NSF) has several programs support- 
ing international collaborative re- 
search in science and engineering. 
These programs provide support for 
various kinds of projects, including 
cooperative research between indi- 
vidual investigators, long- and medi- 
num-term research visits for young 
researchers, and  research-oriented 
seminars or workshops. 

The Bilateral Cooperative Sci- 
ence Programs support cooperative 
research, seminars or workshops, and 
long-term visits (4-12 months) in 
Austria, Germany, the Netherlands, 
Denmark, Finland, Norway, Sweden, 
the United Kingdom, and Switzer- 
land. For more information, contact 
Christine French or Christine Glen- 
day, Division of International Pro- 
grams, 202-357-9700. The deadline 
is September 15, 1990. 

The Science in Developing Coun- 
tries program supports short-term 
planning visits, collaborative research, 
seminars, and dissertation improve- 
ment of graduate students in devel- 
oping countries. For more informa- 
tion contact Ed Field (North Africa 
and Turkey), 202-357-9402; Osman 
Shinaishin (South and West Asia), 

202-357-9402; Gerald Edwards (East 
Asia), 202-357-9537; Harold Stolberg 
or David Kelland (Latin America 
and the Caribbean) 202-357-7421. 
Though proposals may be submitted 
at any time, the next target date is 
September 1, 1990. 


Presidential Young Investigators 
Competition for 1991 
Each year, the National Science Foun- 
dation (NSF) offers cooperative re- 
search support to 200 of the na- 
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mathematics, and engineering fac- 
ulty, through the Presidential Young 
Investigators program. In past years, 
these prestigious awards have to- 
taled $25,000 plus an additional 
$37,500 on a dollar-for-dollar basis 
if matched with contributions from 
industrial sources. Total possible an- 
nual support is $100,000. 

Nominations must be made by 
U.S. institutions granting degrees in 
fields supported by the NSF. Al- 
though the program announcement 
was not available at the time of 
this writing, it is anticipated that 
the guidelines for the program will 
be similar to previous years. In par- 
ticular, nominees must be no more 
than five years from the Ph.D. and 
must have begun their first tenure- 
track positions at eligible institutions 
within the last three years. 

The application deadline is Oc- 
tober 1, 1990. For a program an- 
nouncement and more information, 
contact: Presidential Young Investi- 
gators Program, Room 630, National 
Science Foundation, 1800 G Street, 
NW, Washington, DC 20550; tele- 
phone 202-357-9466. 


Deadline for Research Experiences 
for Undergraduates 
As part of ongoing efforts to en- 
hance undergraduate experience in 
the mathematical sciences and stim- 
ulate students’ interest in research 
careers, the Division of Mathemati- 
cal Sciences (DMS) of the National 
Science Foundation sponsors the Re- 
search Experiences for Undergradu- 
ates (REU) program. One component 
of the program, the REU Sites, gives 
students an Opportunity to partici- 
pate in the excitement of research in 
intensive summer programs. 

The REU Sites funded by DMS 
have been highly successful in attract- 
ing talented students and in provid- 
ing them with challenging projects. 
Rather than providing additional 
coursework, the REU Sites are de- 
signed as enrichment experiences that 
give students a taste of mathematical 
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For further information about 


{ihe program, please call 301-859- 


6659 or write to Marvin C. Wunder- 
‘lich, Director, Mathematical Sciences 
Program, National Security Agency, 
Attn. RMA, Ft. George G. Meade, 
MD 20755-6000. Queries can also be 
made by email at mcw@cs.umd.edu. 


Mathematical Sciences 


Postdoctoral Research Fellowships 
The National Science Foundation’s 
NSF) Mathematical Sciences Post- 
doctoral Research Fellowship pro- 
eM I$ designed to permit recipients 
si i research environments that 
ie ave maximal impact on their fu- 
['* Scientific development. Awards 


will be made for appropriate research 
in pure mathematics, applied mathe- 
matics and operations research, and 
statistics at an appropriate nonprofit 
United States institution. 

The fellowships will be offered 
only to persons who 1. are U.S. cit- 
izens or nationals as of January 1, 
1991; 2. will have earned, by the be- 
ginning of their fellowship tenure, a 
doctoral degree in one of the mathe- 
matical sciences; 3. will have held the 
doctorate for no more than five years 
as of January 1, 1991; and 4. will not 
previously have held any other NSF 
postdoctoral fellowship. The evalu- 
ation of applicants will be based, 
in part, on ability as evidenced by 
past research work and letters of rec- 
ommendation, likely impact on the 
future scientific development of the 
applicant, and scientific quality of 
the research likely to emerge. Appli- 
cants’ qualifications will be evaluated 
by a panel of mathematical scientists. 

For copies of the application bro- 
chure or further information, contact 
the Special Projects Program, Divi- 
sion of Mathematical Sciences, Na- 
tional Science Foundation, 1800 G 
Street, NW, Washington, DC 20550; 
telephone 202-357-3453; or the Amer- 
ican Mathematical Society at tele- 
phone 401-455-4000. 


| Funding Information 
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The deadline for applications is 
November 15, 1990. 


Travel Grants for Logic Congress 
Travel grants will be available for the 
IX International Congress of Logic, 
Methodology and Philosophy of Sci- 
ence, which will be held in Upp- 
sala, Sweden August 7-14, 1991. The 
grants are available from the Interna- 
tional Union of the History and Phi- 
losophy of Science, under the aegis of 
the National Academy of Sciences. 

An applicant must submit an ap- 
plication form together with a cur- 
riculum vitae, a list of recent pub- 
lications, and an abstract of the pa- 
per to be presented at the Congress. 
Although acceptance of a paper at 
the Congress is not necessary to ap- 
ply, the travel awards are conditional 
upon obtaining confirmation of re- 
ceipt and acceptance of the paper. 
Applicants must be U.S. citizens. 

The deadline for receipt of ap- 
plications is January 2, 1991. For 
copies of the application form, con- 
tact: Milton A. Whitcomb, Staff Offi- 
cer, National Reserch Council, U.S. 
National Committee for the Interna- 
tional Union of the History and Phi- 
losophy of Science, 2101 Constitu- 
tion Avenue (HA 186), Washington, 
DC 20418; telephone 202-334-3022. 


Yu. V. Prokhorov, Editor . 
fth and final volume ina special cycle of “Trudy of the Steklov Mathematical Institute ofthe Academy 
e 50th anniversary of the Institute. The purpose of the special cycle of publications 
nds and problems pursued at the Institute. Because the choice of the form 
he surveys do not necessarily forma comprehensive overview, but rather 


This is a translation of the fi 
of Sciences,” published incommemoration of th 
was to present surveys of work on certain important tre 
and character of the surveys was left up to the authors. t 


Probability Theory, Function Theory, Mechanics 


Tepresent the authors’ perspectives on the important developments. 


The survey papers in this collection range over 
theory of functions, approximation of functi 
mathematical problems of mechanic 


1980 Mathematics Subject Classifications. 01. 04. 
41, 42, 46, 62, 73, 76, 93 and others : 
ISBN 0-8218-3132-1, ISSN 0081-5438 
LC 90-513; 318 pages (hardcover), May 1990 
Individual member $92, List Price $153, 
Institutional member $122 


ions. descriptive set theory, space 
s. and spaces of functions of several 


22,34. 


LO/182NA 


i 
i 
| 
| 
f 
a variety of areas, including: probability theory and mathematical statistics, metric | 
i 


| 


(Proceedings of the Steklov Institute, Volume 182) 


s with an indefinite metric, group representations. 
l real variables and some of its applications. 


All prices subject to change. Shipment will be made by surface. 
For air delivery add, Ist book $5, each additional book $3. 
maximum $100. Prepayment required. Order from American 
Mathematical Society. P.O. Box 1571, Annex Station, Provi- 
dence, RI 02901-1571, or call toll free 800-321-4AMS (321- 
4267) in the continental U.S. and Canada to charge with VISA or 


To order, please specify STEK 


MasterCard. 
CC-0. In Public Domain. Gurukul K i i 


For Your Information 


Mathematical Sciences 
in the FY 1991 Budget* 
Joint Policy Board for Mathematics 
Hans J. Oser 
Overview and General Trends 
The substantial increases in support of research in 
mathematical science during the 1980s have generally 
given way to a more modest growth as seen in the 
proposed fiscal year 1991 federal budget. During the 
early eighties many funding agencies experienced annual 
growth rates in excess of 10 percent in their mathematics 
programs. In the past few years, however, the worsening 
federal deficit, combined with the effects of the Gramm- 
Rudman-Hollings legislation, has substantially cut the 
rate of increase for these programs. 

Although the National Science Foundation (NSF) has 
convinced the Administration again that the overall NSF 
budget should double by 1993, the last three years’ ex- 
perience urges caution on whether NSF can expect the 
14 percent increase they are asking for. The oversight 
committees in both Houses of Congress have been sym- 
pathetic in recent years to the idea of doubling NSF’s 
budget over a five-year period, but the prevailing budget 
realities have forced Congress to deny the Adminis- 
tration's request for three years in a row. Besides the 
Gramm-Rudman-Hollings legislation, the jurisdictional 
boundaries of the appropriations subcommittees in both 
Houses have been the most serious obstacle to granting 
NSF the special status that it would seem to deserve as 
one of the nation's major sources of support for basic re- 

search in science and engineering. NSF has suffered from 
the annual tug of war between its own budget request, 
the space program, and those highly visible programs for 
national housing for veterans' affairs, the latter now a 
cabinet-level department. 

Neither the Department of Energy nor the funding 
agencies in the Department of Defense predict dramatic 
increases in support of R&D programs, although basic 


*This report was prepared for the Joint Policy Board for Mathe- 
matics and as part of the AAAS Report XV: Research and Development, 
FY 1991, April 1990. 
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This situation has frustrated members of the academic 
world who would like to see Congress discuss the issus 
of big science versus little science, the balance betwen 
defense-sponsored and civilian research, the growth, i 
numbers and size, of science, and technology centes 
versus single-investigator grants, as well as the potenti 
impact of adding technology policy to NSF's duties. 


Trends in Federal Support for Mathematics Betwé! 
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In the NSF, mathematics has fared relatively well Mid 
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h in the universities prior to 1984. AFOSR and 
P ow (constant-dollar) increases of 86 and 51 
bi respecitvely, while ONR suffered a 13 percent 
p as ‘during the same period. 
ae Department of Energy is requesting an 11 per- 
increase in its mathematical sciences program for 
1991. Past experience suggests that the final outcome 
sil probably be closer to half that amount. The DOE 
lied Mathematical Sciences Program supports both 
"ihematics and computer science and divides its $25 
million budget about equally between the two disciplines. 
About half of the budget supports university-based re- 
arch projects, the other half is channeled through the 
DOE National Laboratories. The mathematics support 
directed to the universities, in constant dollars, grew by 
m astounding 125 percent since 1982, the highest of 
any of the agencies covered in this survey. This DOE 
pogram also underwrites the Wilkinson Fellowship at 
Argonne National Laboratory, the Lewy Fellowship at 
Berkeley, and the Householder Fellowship at Oak Ridge 
National Laboratory, all fellowships that enjoy consider- 
able prestige in the mathematics community. 


cent 


Highlights of Mathematics Programs in FY 1990 

The Army Research Office announced on August 24, 
1989 that it had made a 5-year, $66.9 million award 
0a consortium, led by the University of Minnesota, 
t establish an Army High Performance Computing Re- 
search Center on the Minneapolis Campus. The program 
"wisioned by the Army will include research in the 
mathematical sciences, computer engineering, and physi- 
cal and biological sciences. Other participants in this new 
tnter, besides the Univeristy of Minnesota, are the Mas- 
aes Institute of Technology, Howard University, 
m urdue University. The center is expected to be fully 
React in the Spring of 1990. Initially, access will be 
and Gere to super-computers such as the CRAY-2 
tQuipm Y-XMP, later to be augmented by an aggressive 
hip "nt acquisition of massively parallel machines, 
hoy o rance workstations, and a visualization labo- 
of the e equipment budget during the 5-year lifetime 
$8.5 mateo is $27.3 million, the research budget is 
Million a and infrastructure support will get $31.1 
Xientig He director of the center is George Sell, the 
the ea direction is provided by David Kinderlehrer in 
oo] of Mathematics at Minnesota. 

matic Gramm-Rudman-Hollings cuts forced NSF 
Pone the Start of new science and technology cen- 
à tro] D 1990. The collapse of ETA-Systems, the 
X to a ata Corporation's supercomputer subsidiary, 
uter n NSF decision in the directorate for Com- 
Die ou LOTmation Science and Engineering (CSE) ip 
p leton Ü Pport for the John von Neumann Center à 
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Pittsburgh, and San Diego) will receive hardware and 
software upgrades in both FY 1990 and FY 1991. 


Proposed Agency Programs in the 1991 Budget 

Each funding agency provides support for a variety 
of programs including institutes, individual and group 
awards, equipment awards, and special programs in sup- 
port of women and minority students. In addition, all 
agencies are funding a variety of cross-disciplinary pro- 
grams, such as infrastructure support, equipment awards, 
fellowships for faculty and graduate students (including 
women and minority fellowships), and so-called small 
institution awards. Agency programs are also involved 
in cooperative funding arrangements across disciplines 
and sometimes jointly with other agencies. These in- 
clude industrial, university, and laboratory cooperative 
programs. For these reasons it is very difficult to make 
precise statements about the level of funding for math- 
ematical sciences research per se, since many of the 
funding agencies in DOD, NASA, and in DOE often 
describe their programs by projects and not by disci- 
pline. 

Personnel changes have been quite minimal during 
the past year. The new director of the mathematics 
division in ONR is Neil Gerr who had been acting 
director of the division since the departure of John 
Cannon. Several new program directors were appointed 
in NSF, AFOSR, ONR and ARO. 

A. National Science Foundation. Within the Mathe- 
matical and Physical Sciences Directorate (MPS), the FY 
1991 request for mathematical sciences of $73.72 million 
is up from $69.12 million in 1990, a 6.7 percent increase 
in current dollars. The additonal funds are for the Special 
Projects activity (undergraduate course and curriculum 
development, alliances for minority participation, and 
faculty awards for women), and in the programs area an 
increase of 20 new investigators, more support for grad- 
uate students and equipment, and strengthened research 
support in areas of opportunity, such as interaction with 
other disciplines, computational mathematics, and the 
incorporation of geometric ideas and methods through- 
out the mathematical sciences. 

Both MPS and CSE have substantial increases for 
science and technology centers in their budget requests 
for next year, totalling $15.25 million. The awards will 
not be made until late 1990, when the allocation to 
particular disciplines will be known. 

B. Air Force Office of Scientific Research (AFOSR). 
Mathematical sciences research is supported within the 
Mathematical and Information Sciences Directorate. 
Support for mathematics is expected to increase from 
$16.5 million in fiscal year 1990 to $17.5 million in 
fiscal year 1991. Included in this figure are $3 million 
for multidisciplinary and research interaction awards 
under the University Research Initiative Program and 
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about $1 million going to Support research in the Air 
Force laboratories. Major program areas supported by 
the AFOSR are nonlinear dynamics and control theory, 
optimization, finite mathematics, signal processing and 
communication, probability and statistics, and physical 
mathematics. There is an exploratory research program 
in wavelets. 

C. Army Research Office (ARO). The Army High 
Performance Computing Research Center (AHPCRC) at 
the University of Minnesota is now in its first full fiscal 
year of operation. The research program at AHPCRC is 
directed towards mathematical and computer sciences, 
physics and biology. Programmatic thrusts are in the 
materials sciences, real-time control, computer science 
aspects in large-scale computing and in the biomedical 

sciences. ARO also supports the Mathematical Sciences 
Institute at Cornell University and the Center for Intel- 
ligent Systems at Brown and Harvard Universities. 

D. Office of Naval Research (ONR). The Mathemati- 
cal Sciences Division's program is divided into six areas: 
applied analysis, discrete mathematics, numerical anal- 
ysis, operations research, probability and statistics, and 
signal analysis. The core program in FY 1990 is $7 
million and is expected to increase to almost $8 million 
in 1991. The accelerated research initiatives (ARI) are 
short-term programs with typically a five-year lifetime. 
Their share of the mathematics budget this year is 4 
million and is expected to go up to $4.8 million in FY 
1991. The total budget of the division will thus increase 
from $11 million to $12.7 million in FY 1991, a growth 
of over 15 percent in current dollars. This is the first 
substantial increase in several years for the mathematics 
program at ONR. 

E. Defense Advanced Research Programs Agency 
(DARPA). Unlike the funding agencies of the three 
DOD Services, i.e., AFOSR, ARO, and ONR, the 
DARPA program is directed towards advanced tech- 
nology development. Mathematical research is but one 
tool in the arsenal of techniques employed to further 
DARPA’s goals. Furthermore, the distinction between 
applied mathematics, computer science and computer 

engineering is an exceedingly difficult one to draw in 
this environment. Consequently, the allocation of the 
agency’s budget to particular disciplines is not entirely 
satisfactory in this case. 

In FY 1990 the Applied Computational and Mathe- 
matics Program has a total budget of $12 million. This 
program is primarily directed toward four specific areas. 
They are (1) modeling and simulation, (2) algorithmic 
development, (3) digital signal processing, and (4) intel- 
ligent control. This latter category of research is directed 
towards those aspects of control theory where the en- 
vironment cannot be described by ordinary differential 
equations any more but has to be determined through 
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the use of artificial intelligence 
management. 

In digital signal Processing, new 
developed, such as wavelets, Gabor t tools 
transforms. Data fusion is a technique thar 20 Wig. 
to combine information from the dap at is cing y 
computations have been applied. O which difre 

Algorithm development aims at Codes for «: 
systems, among them non-iterative algorith Or dist 
crunching in linear algebra problems, ARCU forn E 
automation of optimal code generation that Ct 
given algorithms to a particular machine, Will mate 

F. National Security Agency (NSA). 
matical sciences program experienced a 
crease from fiscal year 1989 to 1990, from $2.9 milli 
to $3.2 million, or more than 10 percent, The SR 
for fiscal year 1991 appears to be for a level budget, i 

The mathematical sciences program at NSA wen 
public in 1984. It supports research in algebra, number 
theory, discrete mathematics, statistics and probability 
Due to the nature of its work, the agency continues to 
be concerned about the supply of USS. citizens for il 
ongoing mission. 

G. Department of Energy (DOE). The Applied Matt 
ematical Sciences program in the DOE Office of Ener 
Research serves two distinct roles. Mathematical si 
ences research is aimed at understanding models arisin 
in DOE research and development programs and iù 
provide supercomputing resources to DOE's e 
Growth of these programs continued in 1989 and is 
The applied mathematical sciences research jer 
funds basic research in the national laboratories 
versities, and private research institutione l 
egories: analytic and numerical methods, ¢ advanced 
statistics, information analysis techniques, er and lt 
computing concepts for parallel areal es suppor 
guages. Topical areas of mathematics that 
include: applied analysis, discrete mat tion and cor 
and probability, linear algebra, opinia aa analysis i 
geometry, dynamical systems, and mathematici 

Support for computer science and m es and the p 
about evenly between U.S. univers o mati 
National Laboratories (which NU dollar figure 
by universities in several cases). ch suppo 
this chapter reflect only the Bee scien 
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tial ip FEDERAL AGENCY SUPPORT IN THE MATHEMATICAL SCIENCES 
) millin (IN MILLIONS OF DOLLARS), 1983 — 1991 
m FY 83  FY84  FY85  FY86  FY87  FY88  FY89  FY90 
SA wal (yat 1. SCIENCE FOUNDATION 
numb; DMS 34.00 41.20 4750 51.74 5942 — 63-16 6602 99926002 
bait | Oter (1) 300 — 400 _5.00 550 ~ “500 550 NE 
nues (o xa SMS i 
foris | Total NSF 3110 4520 5250 57.24 6442 6926 7402 . 7132 
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ese cal- V 
uio. JT. OF ENERGY (3) t 
wan | — University Support 2.80 2.90 3.50 3.94 4.30 5.90 5.70 6.40 
nd lf | Natl. Laboratories 390 . 430 510 580 550 — 590 650 650 
porte | 
ee 8 DOE 670 720 860 9.74 980  1L80 1220 1290 
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1p E 
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Institute of Standards and Technology, as well as nu- 
merous national laboratories in other federal agencies, 
conduct substantial in-house mathematics, statistics, and 
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FY 91 


73.72 
10.00 


83.72 


| 1990 AMS Elections | 


Council Nominations x 


Continuing members are: 


Vice-President, Trustee Joan S. Birman Ray AJ Ku? 
and Members-at-Large James E. Humphreys Alan D. Weinstein 3 
One vice-president, one trustee and five members-at-large of the Bar bara Lee Keyfitz Robert Williams 
Council will be elected by the Society in a contested election in Victor Klee 


the fall of 1990. President William Browder has named si 
The vice-president will serve for a term of two years effective other three places. They are: 


f 
I 
X candidates forth: } 
{ 
January 1, 1991. The Council has nominated two candidates for 


e Michael Aschbacher Jerry Lawrence Kazdan | } 
the position, namely: Eric D. Bedford Walter D. Neumann T 
Chandler Davis Hans F. Weinberger Henri Gillet Stephen Wainger y 
The trustee will serve for a term of five years effective Jan- Additional candidates may be nominated by petition, deat | ¢ 
uary 1, 1991. The Council has nominated two candidates for line for which is July 6. l 
the position, namely: 
Jane Gilman M. Susan Montgomery 


Editorial Boards Committee : 
Two members of the Editorial Boards Committee are de \ 
elected in the fall of 1990 to serve for a term of three ) 


The five members-at-large will serve for a term of three 
years. The Council nominated seven candidates. They are: 


David A. Cox Lesley M. Sibner Continuing members are: D 
John M. Franks Ruth J. Williams Linda Keen Barry Simon f 
Kunio Murasugi Lai-Sang Young Carlos Kenig Daniel Zelinsky ame | b 
napa Richards President William Browder has named four candi T 
If nominations by petition have not appeared bringing the the other two places. They are: 5 
f EE . Shatz $ 
total number of candidates to at least ten, it will be brought up None Carlson Stephen S ia 
to ten by the Council. ; , Nolan R. Wa {A 
: we . E Richard J. Milgram ition, dea | y 

The deadline for petitions is July 6. Such proposals will not re . be nominated by petitio 
reach the Council for action until the August Council meeting. . Additional candidates may be f 

line for which is July 6. 

B n a sus T 
President's Candidates Robert MF" | i 
Nominating Committee Secret na b 
Three members of the Nominating Committee are to be elected Urban t 
in the fall of 1990 to serve for a term of three years. p 
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preliminary Program 


Columbus Meetings 
August 8-11, 1990 


=_e U 


The preliminary program for the Columbus Meetings 
follows. Participants who preregistered by June 6 and 
who so elected will have their badge and the final 
program mailed to them before the meetings. All other 
registrants will receive the final program at the meetings. 
Participants who have not yet registered should read 
the information in the April and May/June issues of 
Notices and the April issue of Focus for further details. 
The additional information below is to assist those who 
will register at the meetings and those preregistrants who 
dected not to receive their badge and final program by 
mail. 


Registration at the Meetings 


Meeting preregistration and registration fees only par- 
tially cover expenses of holding meetings. All mathe- 
maticians who wish to attend sessions are expected to 
Ee and should be prepared to show their meeting 
adge, if so requested. Badges are required to obtain 
oe at the AMS and MAA Book Sales and to 
"em check with the meeting cashier. If a preregistrant 
qe arrive too late in the day to pick up his/her badge, 
the Matha show the acknowledgement received from 
SE hematics Meetings Housing Bureau as proof of 
ation, 


ae "stration fees: Registration fees may be paid at the 
Vj 2 Ne cash, by personal or travelers’ check, or by 
be mark Reece credit card. Canadian checks must 
"it oj for Payment in U.S. funds. Although other 
ments S are being accepted by hotels for housing 
"eistratio only Visa or MasterCard can be accepted for 
e me Laten verifying attendance at the meetings 
Assistanc tained from the cashier or at the Registration 
ine Section of the registration desk. 
Wy. "Pants wishing to attend sessions for one day 
055 ay take advantage of a one-day fee which is equal 
S tonm, the on-site registration fee for either members 
m embers. These special fees are effective daily 
2 Me through 11, and are available at the meetings 
t hot S and nonmembers only. These one-day fees 


t a z S 
Pplicable to student, unemployefle 9r REAUS uruku 


participants, whose fees for registration at the meetings 
are listed below. 


Joint Mathematics Meetings 
Member of AMS, Canadian Mathematical 
Society, MAA, IIME $ 93 
Emeritus Member of AMS, MAA $ 32 
Nonmember $141 
Student/Unemployed $ 32 


Joint Mathematics Meetings One Day 


Member of AMS, CMS, MAA $ 51 

Nonmember $ 78 
AMS Short Course 

Student/Unemployed $ 20 

Member/Nonmember $ 50 


Emeritus Member of AMS, MAA $ 20 


MAA Minicourses 
(if openings available) 


Minicourses # 1, 2, 3, 5, 6, 8 $ 36 
Minicourses #4, 7, 9, 10, 11,13 $ 60 
Minicourse #12 $ 18 


There is no extra charge for members of the families 
of registered participants, except that all professional 
mathematicians who wish to attend sessions must register 
independently. 

All full-time students currently working toward a 
degree or diploma qualify for the student registration 
fees, regardless of income. 

The unemployed status refers to any person currently 
unemployed, actively seeking employment, and who is 
not a student. It is not intended to include any person 
who has voluntarily resigned or retired from his or her 
latest position. 

Persons who qualify for emeritus membership in 
either the Society or the Association may register at the 
emeritus member rate. The emeritus status refers to any 
person who has been a member of the AMS or MAA for 
twenty years or more, and is retired on account of age or 
on account of long term disability from his or her latest 

Osition. . ; 
angri Collection, Haridwar 


Nonmembers who preregister or register at the meet- 
ing and pay the nonmember fee will receive mailings 
from AMS and MAA, after the meeting is over, contain- 
ing information about a special membership offer. 

An income tax deduction is allowed for education 

expenses, including registration fees, cost of travel, meals 
and lodging incurred to (i) maintain or improve skills 
in one's employment or trade or business or (ii) meet 
express requirements of an employer or a law imposed 
as a condition to retention of employment, job status, 
or rate of compensation. This is true even for education 
that leads to a degree. However, the Tax Reform Act of 
1986 has introduced significant changes to this area. In 
general, the deduction for meals is limited to 8096 of the 
cost. Unreimbursed employee educational expenses are 
subject to a 296 of adjusted gross income floor. There are 
exceptions to these rules; therefore, one should contact 
one's tax advisor to determine the applicability of these 
provisions. 


Registration Dates, Times, and Locations 


AMS Short Course 
Outside Conference Theatre, Ohio Union 


Monday, August 6 8:30 a.m. to 2:30 p.m. 


Joint Mathematics Meetings 
[and MAA Minicourses (until filled)] 
Main Lounge, Ohio Union 


Tuesday, August 7 3:00 p.m. to 7:00 p.m. 
Wednesday, August 8 

through 7:30 a.m. to 4:00 p.m. 
Friday, August 10 
Saturday, August 11 7:30 a.m. to 1:00 p.m. 


Directions to the Joint Mathematics Meetings Regis- 
tration Desk: The Ohio Union is located at 1739 North 
High Street. Enter the building at the northeast entrance 
and take the stairs up to the Lobby. Go left at the 
newsstand, pass the art gallery on the right. The Main 
Lounge is on the left where the large stone fireplace is 
located. 


E V 
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Accommod 
Participants who did not res 
istration and would like to rese uri 
: Ive n 

hotels listed on page 466 of the 4 room a 


SAONE] 
and in Focus should call th l issue o T 


ations | 
erve a Too 


€ hotels dir 


Notice | 
and rates listed are based on availability o - All N 
Those participants who did not arran ae s. 
campus but wish to be assigned a Toom us „OTa room, 


the University Residential Office (URO) s MUSE is 
ground floor lobby of Drackett Tower, These! in th 
24 hours a day, seven days a week. Payen 1S ope, 
are due at check-in time and must be made 3 d Toom 
Payments at the URO may be made with cash EUN 
checks, personal checks, VISA or MasterCard’ Np. 
credit cards can be accepted. Rooms for wa pu 


m Or walk.j 
limited and are based on availability ONLY. a 


Travel 
Two major interstate highways make Columbus acces. / 
sible by car. From the east or West, take Interstate 
70; from the north or south, follow Interstate 71. The 
Outerbelt 1-270 encircles the city and intersects both of 
the interstates. From the north, take the Outerbelt wes 
and exit at 315 South. From the west, south, or eas, 
follow route signs to 315 North. Travelling either nori 
or south on 315, exit at Lane Avenue and travel east fi 
approximately one mile to the Ohio State campus arta 
Unless otherwise posted, it is legal to make a ie 
turn on a red light after coming to a complete ahs 
signaling. It is also legal to make a left turn on ared i 
. . ther one-Wa) 
if turning from a one-way street onto ano aa 
street. Again, it is mandatory to come to a full stop 
use a turn signal. bus 
Updated vint directions from the P r ET 
Airport to the URO are as follows: Take a le 
Road. Take ramp onto Route 62. Get o os 
West. Take a right on 4th Street North. i street. T0 
North to 15th Avenue. Turn left to HIP! © opin 
right to Woodruff (two blocks). Turn © rakett TO" 
to Curl Drive. Follow Curl Drive 10 be providet? | 
Directions to specific residence halls wi 
the URO. 
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Preliminary Program of the Sessions 


If available, abstracts of papers presented by the AMS-MAA lec 
50-minute speakers, MAA Hedrick Lecturer, MAA invited speakers, MAA joint invited speakers 
sessions will be found in a colored insert in the program given to registrants. Abstracts of 
Sessions and AMS Sessions for Contributed Papers will be found in the Au 


To maintain the schedule, beginning and ending times of presentations will be Stríctly enforced. 


For papers with more than one author, an asterisk follows the name of the author who plans to present the paper at the 


meeting. Where a presenter is visiting another institution, the permanent affiliation is given first, f. 
; qe s , foll 
institution being visited. g owed by the name of the 


——— l RV csl 


AMS Council 
—— Áo 


2:00 p.m.-7:00 p.m. 


Monday, August 6 


AMS Short Course 


MAA Section Officers 


9:00 a.m.—-5:00 p.m. 


9:00 a.m. What is a game? 

(1) Richard K. Guy, University of Calgary 
10:45 a.m. Numbers and games. 

(2) John H. Conway, Princeton University 
2:00 p.m. Impartial games. 

(3) Richard K. Guy, University of Calgary 
3:45 p.m. More ways of combining games. 

(4) John H. Conway, Princeton University 


I V——V————————————————— 


4:00 p.m.-6:00 p.m. 


Joint Policy Board for Mathematics: 
National Meetings of Department Heads 


8:15 p.m.-10:00 p.m. 


Curriculum reform-How does a department chair cause it to 
happen?. 


Tuesday, August 7 


cODICA UB NEUEN dE I mu m ee o 


MAA Board of Governors 
c Oa ORO he 000 


8:30 8.m.-4:00 p.m. 
Sere e c Ipae TE 


9:00 8.m.-5:00 p.m. 


| 900 a.m. Introductory overview of mathematical Go endgames. 
(5) Elwyn R. Berlekamp, University of California, 
10:45 Berkeley 
am. Games and codes. 
2:00 (6) Vera s, Pless, University of Illinois, Chicago 
PM. Complexity of games. 
(7) Aviezri S. Fraenkel, Weizmann Institute of Science, 
Israel 
(B m. Welter's Game, Sylver Coinage, Dots-and-Boxes,... 
) Richard J. Nowakowski, Dalhousie University 


Wednesday, August 8 


Opening Ceremonies 


8:30 a.m.-9:30 a.m. 


MAA Invited Address 


9:55 a.m.-10:45 a.m. 


(9) The seventy-fifth anniversary celebration. 
G. Baley Price, University of Kansas 


Plaque Ceremony 


345 bm, 


10:55 a.m.-11:00 a.m. 


Wednesday, August 8 (conta) 


MAA Invited Address 


11:10 a.m.-noon 


(10) Was Newton's calculus just a deadend? 
Maclaurin and the Scottish connection. 
Judith V. Grabiner, Pitzer College, Scotland 


MAA Invited Address 
———— H€————hóÀMÜdÀ GÀ € — HÀ 1000 000007 


1:30 p.m.-2:00 p.m. 


(11) Mathematics and computation: Proliferation and 
fragmentation. 
Wade Ellis, Jr., West Valley College 


MAA Invited Address 


v 2:10 p.m.-2:40 p.m. 


(12) Has progress in mathematics slowed down? 
Paul R. Halmos, Santa Clara University 


MAA Invited Address 


2:50 p.m.-3:20 p.m. 


(13) The contribution of mathematics to education. 
Peter J. Hilton, State University of New York, 
Binghamton 


MAA Invited Address 


3:30 p.m.-4:00 p.m. 


(14) The last 75 years: Giants of applied 
mathematics. 

Cathleen S. Morawetz, Courant Institute of 

Mathematical Sciences, New York University 


Te 
Mathematical Circus 
ee eee ee 
4:45 p.m.-5:45 p.m. 
es 
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Thursday, August 9 


8:00 a.m.-8:30 a.m. 


(15) 


Ir 
MAA Special Presentation | || 


Theorems in bronze and Stone, 


Helaman Ferguson Su 
’ percomputi 
Research Center, Bowie, Mane 


AMS Special Session on Combinatorics | 


| 


8:00 a.m.-11:50 a.m. 


8:00 a.m. 
(16) 


8:30 a.m. 
(17) 
9:00 a.m. 
(18) 


9:30 a.m. 
(19) 


10:00 a.m. 
(20) 


10:30 a.m. 
(21) 


11:00 a.m. 
(22) 


11:30 a.m. 
(23) 


| 
ee es 
AMS Special Session on Algebraic G 


8:00 a.m.-9:50 a.m. ql funtion 


8:00 a.m. 
(24) 


8:30 a.m. 
(25) 


kul Kdngri Collection, Haridwar 


Voltage-current duality. 
Dan Archdeacon, University of Vermont 
(859-05-129) 
Bounds on the distance-d domination number, 
Preliminary report. 
Joan P. Hutchinson, Macalester College 
(859-05-109) 
Subgraphs with crossing number 2. 
Dan McQuillan and R. B. Richter*, Carleton 
University (859-05-161) 
Graphs containing crossing number 2 graphs. 
Richard Vitray, Appalachian State University 
(859-05-168) 
Ideal secret sharing schemes and matroids. 
Ernest F. Brickell* and Daniel M. Davenport, 
Sandia National Laboratories (859-05-99) 
Howell designs with sub-designs. Preliminary 
PAE University of Vermont, and E.R. 
Lamken, Institute for Defense Analyses 
(859-05-149) 
Mappings of sets of pairwise CER 
orthomorphisms. Preliminary n Ms 9-05-82) 
Robert Roth, Emory univer dhur) 
(Sponsored by Dwijendra K. E 
Singularity probabilities for ran 

-i ices. 
Je Kann*, János Komlós and Endr? 
Szemerédi, Rutgers University, 
Brunswick (859-05-84) 


o 
Valuations and convergence r 
Preliminary iion med universi 
Mark Spivakovsky: ^s 
f fe 
(859-13-67) ; orderings 2 
C subsets and O^ arego" 
Hs Ac vui) university of 
(859-13-108) 


Tiber, 


MAA Minicourse #1: Part A 
ge SSS SSE 
8:00 a.m.-10:00 a.m. 


Using metacognitive strategies to improve instruction. 
Genevieve Knight, Coppin State College 


MAA Minicourse #2: Part A 


Jet bundles and curves in Grassmannians. 
David Perkinson, Reed College (859-14-120) 
Automorphisms of cuspidal K3-like surfaces in 
low characteristics. 

Brian Harbourne, University of Nebraska, 
Lincoln (859-14-77) 


8:00 a.m.-10:00 a.m. 


Planning, funding, and administering teacher enhancement 
projects. T. Christine Stevens, St. Louis University 


MAA CUPM Subcommittee on Symbolic 
Computer Systems Poster Session 


8:00 a.m.-noon 
What students learn in the symbolic computing environment. 
|e——————— — M1 —- 
MAA Session on The Interface Between 
Mathematics and Operations Research, Part A 
eed ee Se UTI LIE ae nae aang 


8:05 a.m.-noon 


8:05 a.m. 
(28) 


9:15 a.m. 
(29) 


9:40 a.m. 
(30) 


10:05 a.m. 
(81) 


10:39 am. 
(82) 
11:00 a.m. 
(83) 


Operations research in the shipping industry. 
Ken Bloom, Stolt-Nielsen Inc., Greenwich, 
Connecticut 

Operations research at the United States Coast 


Dicti Li Aua Sa Foundation Chennai and eGangotri 
| Preliminary Program of the Sessions 


R 
AMS Special Session on 
Dynamics of Biological Systems, | 


8:30 a.m.-11:50 a.m. 


8:30 a.m. 
(34) 


9:00 a.m. 


(35) 


9:30 a.m. 


(36) 


10:00 a.m. 
(37) 


10:30 a.m. 
(38) 


11:00 a.m. 


(39) 


11:30 a.m. 


40) 


Guard Academy. 

Ted Lindstrom* and Ernest J. Manfred, United 
States Coast Guard Academy 

Optimization: The world as a system of 
equations. : 
Patrick T. Harker, University of Pennsylvania 
An improved counterexample to the rudimentary 
primal algorithm. 

Robert Haas*, Harvey M. Salkin and Kamlesh 
Mathur, Case Western Reserve University 
Waiting in line: The mathematics of queuing. 
Karen J. Schroeder, Bentley College 
Modeling and analysis of telecommunications 
Systems. 

Shlomo Halfin, Bell Communications Research 
Inc., Morristown, New Jersey 


MAA-AAAS Invited Address 


8:50 a.m.-9:40.a.m. 


The transition from bursting to continuous 
spiking in a model for excitable membranes. 
David Terman, Ohio State University, 
Columbus (859-92-85) 

An “averaged” model for parabolic bursting 
oscillations. 

John Rinzel*, National Institute of Health, 
Humberto Carrillo-Calvet, Universidad 
Nacional Autonoma de Mexico, and Steven M. 
Baer, Arizona State University (859-92-56) 

A geometric description of echo. 

G. Bard Ermentrout*, University of Pittsburgh, 
Pittsburgh, and John Rinzel, National Institute 
of Health (859-92-92) 

Travelling wave solutions for a bistable 
evolutionary ecology model. 

Roger Lui, Worcester Polytechnic Institute 
(859-35-71) 

Existence of travelling wave solutions for 
reaction diffusion systems. 

Konstantin M. Mischaikow, Georgia Institute 
of Technology (859-35-144) 

The existence of infinitely many traveling front 
and back waves in the FitzHugh-Nagumo 
equations. 

Bo Deng, University of Nebraska, Lincoln 
(859-35-105) 

Discussion 


Lost and found mathematics. 
Richard A. Askey, University of Wisconsin, 
Madison 


MAA CUPM Subcommittee on Quantitative 


Literacy Requirements Panel Discussion 


8:50 a.m.-9:40 a.m. 


Quantitative literacy. 


A ——————————————— 


AMS Special Session on Ring Theory, | 


9:00 a.m.-11:50 a.m. 


9:00 a.m. 
(41) 


ollection, Haridwar 


The x-product of slender modules. Preliminary 
report. 

John Dauns* and Laszlo Fuchs, Tulane. 
University (859-16-57) 


Thursday, August 9 (conta) 


9:30 a.m. Finitely generated non-cosmall modules. 
(42) Preliminary report. 

Stanley S. Page, University of British Columbia 

(859-16-72) 

Intermission 


Permutation identity rings. 

Gary F. Birkenmeier* and Henry Heatherly, 
University of Southwestern Louisiana 
(859-16-26) 

Distributive modules which are cyclic. 

Vahap Erdogdu, Middle East Technical 
University, Turkey (859-13-08) (Sponsored by 
Hursit M. Onsiper) 


10:00 a.m. 


11:00 a.m. 
(43) 


11:30 a.m. 
(44) 


———————————————————————— 


AMS Special Session on Group Theory, | 
cama E (———exc ME EE m to 


9:00 a.m.-11:50 a.m. 


9:00 a.m. /somorphy problem of integral group rings. 
(45) Hans J. Zassenhaus, Ohio State University, 
Columbus (859-20-45) 


9:30 a.m. A conjecture on character degrees. Preliminary 
(46) report. 
Michael J. J. Barry, Allegheny College 
(859-20-22) 
10:00 a.m. k-characters and the group determinant. 
(47) Preliminary report. 
Kenneth W. Johnson, Pennsylvania State 
University, Ogontz and lowa State University 
(859-20-13) 
10:30 a.m. Infinite Frobenius groups. 
(48) Michael J. Collins, Mathematical Institute, 
England (859-20-36) (Sponsored by Ronald M. 
Solomon) 
11:00 a.m. Powers of varieties and faithful representations 
(49) of groups. Preliminary report. 
Samuel M. Vovsi, Rutgers University, New 
Brunswick (859-20-17) 
11:30 a.m. The integral group ring problem. 
(50) Leonard L. Scott, Jr., University of Virginia 


(859-20-37) 


se EÓM 
MAA Student Chapter Panel Discussion 
— e Ü-—cóÓ—Á S 


9:00 a.m.-10:30 a.m. 


—  ————————————MM 
AWM Panel Discussion 
————————————————O 


9:00 a.m.-10:00 a.m. 


Enrichment programs in urban public schools. 
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9:55 a.m.-10:45 a.m. 


(51) Algebra as a means 
mathematics, 


of understanding 


Saunders Mac Lane, Universi of Chic 
ago 


AWM Membership Meeting & Prize mm | 


10:00 a.m.-10:45 a.m. 


MAA Minicourse #3: Part A | 
| 


10:15 a.m.-12:15 p.m. 


A seminar on women in mathematics. Miria 


St. Mary’s College 


——— EEE 
MAA Minicourse #4: Part A 


10:15 a.m.-12:15 p.m. 


A calculus laboratory using Mathematica. Michael Barry, 
Benjamin Haytock and Richard McDermot, Allegheny 


College 


RIT SS eS ct Ai Rn 
MAA Minicourse #5: Part A 


10:15 a.m.-12:15 p.m. 


ickey/ 
Using history in teaching calculus. V. Frederick Ric Key 


United States Military Academy 


GEM TIENE ae eel 
MAA-NCTM Invited Address 


11:00 a.m.-11:50 a.m. 


; ay, 
(52) Mathematics education-yesterdey 
s State universi 2 


tomorrow. yrs 
John A. Dossey, lllino! 


Cos ee 
National Science Foundat 

noon-1:00 p.m. i 

paupe n 


m P. Cooney csc, i 
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today, yy) 


tures: 
MAA Earle Raymond Hedrick Le? 


1:15 p.m.-2:15 p.m. 


(53) Spirals from Th 


if 
meta-chaos. Spira 
Philip J. Davis, Brown 
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eodorus of Get 
s old an 
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5 
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M MAA-PME Invited Address 
! — 


2:30 p.m.-3:20 p.m. 


(54) Problems for all seasons. 
Ivan Niven, University of Oregon 


MAA Minicourse #1: Part B 


| LM 


2:30 p.m.-4:30 p.m. 


Using metacognitive strategies to improve instruction. 
Genevieve Knight, Coppin State College 


MAA Minicourse #2: Part B 


m—————— 
2:30 p.m.—-4:30 p.m. 


Planning, funding, and administering teacher enhancement 
projects. T. Christine Stevens, St. Louis University 


MAA Session on Toward Equity and Excellence: 
Efforts to Increase the Number of 
Minorities and Women in the Profession 


2:30 p.m.-5:20 p.m. 


2:30 p.m. 
(55) 


MathConn 89 and MathConn 90: Two 
successful mathematics awareness days for 
seventh and eighth grade girls and their 
teachers. 

Regina Baron Brunner, Cedar Crest College, 
Pennsylvania 

Encouraging women and older students in 
mathematics: A math anxiety reduction 
program. 

Antonella Cupillari, Pennsylvania State 
University, Erie-Behrend College 
Multi-cultural factors in mathematics education. 
Barbara S. Rice, Alabama A & M University 
NCI summer enrichment program. 

Gloria F. Gilmer, Math-Tech Inc., Milwaukee, 
Wisconsin 

The efforts of a few can help the many. 
Sherrie J. Nicol, University of Wisconsin, 
Platteville 

A family of equity programs. 

Claudia L. oii: California Polytechnic 
State University 


3:00 p.m. 
(56) 


3:30 p.m. 
(57) 
4:00 p.m. 
(58) 


4:30 p.m. 
(59) 


5:00 p.m. 
(60) 


DA i j fi otri 
Preliminary Program of the Sessions 


— REESE ERENE 
MAA Session on The Interface Between 
Mathematics and Operations Research, Part B 


i ee ut e uM M RM 
2:30 p.m.-5:20 p.m. 


2:30 p.m. Modeling performance in emergency vehicle 
(61) systems: A link between mathematics and 

operations research. 

Jeff Goldberg, University of Arizona 

Using synergism to generate new classroom 

applications of mathematics. 

Miguel Paredes, University of Texas-Pan 

American 

What mathematics teaches the simulationist, 

and vice versa. 

Diane Driscoll Schwartz, Ithaca College 

Four counterexamples to heuristic algorithms 

for the traveling salesman problem. 

Robert Haas, Harvey M. Salkin* and Kamlesh 

Mathur, Case Western Reserve University 

Movie: Operations research + you = an 

exciting career. 


3:40 p.m. 
(62) 


4:05 p.m. 
(63) 
4:30 p.m. 
(64) 


5:00 p.m. 


MAA CUPM Subcommittee on Symbolic 
Computer Systems Panel Discussion 


2:30 p.m.-4:00 p.m. 
The pedagogical impact of computer algebra systems on 
college mathematics curricula. 


a 


PME Contributed Paper Session 
Ea a o0 000 S o n 


3:30 p.m.-5:30 p.m. 


ee oo o 
AMS Progress in Mathematics Lecture 


3:35 p.m.-5:05 p.m. 


(65) Viscosity solutions of partial differential 
equations. T 
Michael G. Crandall, University of California, 
4:30 p.m.-5:20 p.m. 


Santa Barbara (859-35-169) 
(66) The art of mental calculation. 6 


Arthur T. Benjamin, Harvey Mudd College 


MAA Special Lecture 
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Thursday, August 9 (cont'd) 


MAA CUPM Subcommittee on Symbolic 
Computer Systems Special Presentation 


4:30 p.m.-5:20 p.m. 


Symbolic computing in undergraduate mathematics: 
Symbols, pictures, numbers, and insights. 


eee 
MAA Minicourse #3: Part B 
EN ALCS 


4:45 p.m.-6:45 p.m. 


A seminar on women in mathematics. Miriam P. Cooney csc, 
Saint Mary’s College 


MAA Minicourse #4: Part B 


4:45 p.m.-6:45 p.m. 


A calculus laboratory using Mathematica. Michael Barry, 
Benjamin Haytock and Richard McDermot, Allegheny 
College 


MAA Minicourse #5: Part B 


4:45 p.m.-6:45 p.m. 


Using history in teaching calculus. V. Frederick Rickey, 
United States Military Academy 


AMS-MAA-MSEB Evening of Dialogue 


7:30 p.m.-9:00 p.m. 


Mathematics education. 


PME J. Sutherland Frame Lecture 


8:30 p.m.-9:30 p.m. 


(67) Combinatorics and computers: Coping with 
finiteness. 
Ronald L. Graham, AT&T Bell Laboratories, 
Murray Hill, New Jersey 


a 
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8:00 a.m. 
(68) 


8:30 a.m. 
(69) 


9:00 a.m. 
(70) 

9:30 a.m. 
(71) 

10:00 a.m. 
(72) 


10:30 a.m. 
(73) 


AMS Special Session on Group Theory, Il 
.. ^W» special Session on Group Theory," _ 


8:00 a.m.-10:5 


8:00 a.m. 
(74) 


8:30 a.m. 


(75) 


9:00 a.m. 
(76) 


9:30 a.m. 
(77) 


10:00 a.m. 
(78) 


AMS Special Session on Combinatoria ; | | 
8:00 a.m.-10:50 a.m. | | 


Dots and boxes, 
R. J. Nowakowski, Dalhous 
(859-05-136) (Sponsored 
On the cookie game. 
James Propp and Daniel Ullmans 

: k : an*, Geor, 
Washington University (859-05-137) d | 
Nimdi games. 
U. Blass, A. S. Fraenkel* and M. Lorberbom 
Weizmann Institute of Science, Israel 
(859-05-73) 
Invading corridors of territory in Go. 
Elwyn Berlekamp and David Wolfe’, 
University of California, Berkeley (859-90-145) 
Classical partisan theory extended to loopy 
games. 
Elwyn Berlekamp, University of California, 
Berkeley (859-05-138) 
Mathematical Kayles. 
William L. Sibert, Stanford, Connecticut, and 
John H. Conway*, Princeton University 
(859-90-122) (Sponsored by Richard K. Guy) 


le Universi 
by Richard X Guy) 


0 a.m. 
= aa 

Strongly p-embedded subgroups of finite sin? 

groups. Rutgers 


Daniel Gorenstein’, Richard ea 
University, New Brunswick, and en 
Solomon, Ohio State University, 
(859-20-39) i 
The maximal subgroups of the Chevalley 
of type F4(F), char(F)#2.3. * 
Kay Magaard, California Inst 
Technology (859-20-16) paroups on thè 
On the influence of maximal sU m results: 
structure of a finite group: Som‘ of Nebraskė: 


iversi 
Prabir Bhattacharya*, Univer Jawanatl 
Lincoln, and N. P. Mukherjee: 


-18 
Nehru University, India (oos d 
The Schur index of proe E 
symmetric and alternating g of Mia Fat 
Alexandre Turull, University 
(859-20-15) 
The representation th 


algebras. 
Paul Boisen, Univer 


groups 


ute of 


sity of C 


E 
= 


THE 


Guy) 


ged. 
69) 


| 
| 
| 


e a 


10: 
(79) 


Dig 


odd order theorem. 

George Glauberman*, University of Chicago, 
and Simon P. Norton, University of Cambridge, 
England (859-20-33) 


e S NM RETI 


A 


MS Session on Graph 


Theory and Combinatorics 


8:00 a.m.-10:1 
8:00 a.m. 
(80) 


8:15 a.m. 
(81) 


8:30 a.m. 
(82) 


dL 


0 a.m. 


The multi-intersection number of a graph. 
Frank Harary, New Mexico State University, 
Las Cruces (859-05-59) 

A problem of degrees in graphs. 

Lisa Hansen and Michelle Schultz*, Western 
Michigan University (859-05-133) 

Subgraph distance in graphs. 

Gary Chartrand*, Western Michigan University, 
Garry Johns, Saginaw Valley State University, 
Karen S. Novotny, Grand Valley State 
University, and Ortrud R. Oellermann, 
University of Natal, Republic of South Africa 
(859-05-131) 

Clique representations of chordal-like graphs. 
Preliminary report. 

Charles Carraher* and Terry McKee, Wright 
State University (859-05-75) 

Planarity of n-subgraph distance graphs. 
Gary Chartrand, Héctor Hevia, Elzbieta B. 
Jarrett*, Western Michigan University, and 
Donald W. Vanderjagt, Grand Valley State 
University (859-05-132) 

A different algorithm for the detection of 
3-manifolds. 

John Emert*, Ball State University, and 
Lawrence Husch, University of Tennessee, 
Knoxville (859-05-125) 

Routings for involutions of a hypercube. 

Alan P. Sprague*, University of Alabama, 
Birmingham, and Hisao Tamaki, Ibaraki 
University, Japan (859-05-97) 

Smallest tournaments with given abelian 
automorphism group. 

William C. Arlinghaus, Lawrence Technical 
University (859-05-117) 


- A combinatorial approach to temporal 


reasoning. 

Alexander Belfer, Bar-llan University, Israel, 
and Martin Charles Golumbic*, IBM Israel 
Scientific Center, Israel (859-05-34) 


Cc -—— cn ——7——— ——— 
MAA Session 


*09 3.m.-9:30 a.m. 


Modeling. 


Preliminary Program of the Sessions 


30 a.m. Ona combinatorial problem associated with the 


- In Public Domain. Gurukul Kangri Collection, Haridwar 


AMS Session on Geometry, Topology 
and Infinite Combinatorics 


I 
| 
j 
Í 
| 


| 8:20 a.m.-10:45 a.m. 


$ 
8:20 a.m. The p-torsion of the Farrali-Tate cohomology of | 
(89) the mapping class group Fpp Preliminary — | 
report. | 
Yining Xia. Ohio State University, Columbus i 
(859-55-158) | 
8:35 a.m. Minimal surfaces satisfying the spherical Ricci | 
(90) condition. | 
Gene Douglas Johnson, Franklin & Marshall f 
College (859-53-155) | 
8:50 a.m. On a conjecture of Nitsche. | 
(91) Gregory D. Crow, John Carroll University | 
(859-53-52) | 
9:05 a.m. Consequences of the lattice pentagon property. 
(92) Stanley Rabinowitz, Westford. Massachusetts 
(859-52-142) 
9:20 a.m. Euclidean hypersurfaces with reflection 
(93) properties. Preliminary report. 
Daniel Drucker. Wayne State University 
(859-53-106) 
9:35 a.m. Lattice realcompactifications. Preliminary 
(94) report. 
James Camacho, Jr., Jersey City State 
College (859-28-143) 
9:50 a.m. A note on minimal cover refinable spaces. 
(95) Preliminary report. 
Gangadhar Hiremath, Talladega College 
(859-54-95) 
10:05 a.m. Connectedness of self-similar sets. Preliminary 
(96) report. 
Gary Lewellen, Appalachian State Univesity 
(859-54-51) 
10:20 a.m. Non-homeomorphic disjoint spaces whose 
(97) union is «^. 
W. W. Comtort*, Wesleyan University, and 
Akio Kato, National Defense Academy, Japan 
(859-54-111) 
10:35 a.m. Measurable cardinals and category bases. 
(98) Andrzej Szymanski, Slippery Rock University 


of Pennsylvania (859-04-49) 


AMS Special Session on 
Dynamics of Biological Systems, Il 


8:30 a.m.-10:50 a.m. 


8:30a.m. Resonance and phase-locking in excitable 


(99) systems. 
Hans G. Othmer, University of Utah 
(859-92-153) 


Friday, August 10 (cont'd) 


9:00 a.m. Computer simulations of excitation in an 


(100) 


MAA Minicourse #6: Part A 


anatomically based model of the ventricular 
conduction system. 

Andrew E. Pollard, Nora Eccles Harrison 
Cardiovascular Research and Training Insitute, 
University of Utah (859-92-86) (Sponsored by 
David Terman) 


A dynamical systems analysis of a population 
genetics model of learning. 

Steven R. Dunbar, University of Nebraska, 
Lincoln (859-92-123) 

Applications of the stability index. 

Robert Gardner, University of Massachusetts, 
Amherst (859-35-68) 

Travelling waves in fast/slow systems. 
Preliminary report. 

Christopher Jones*, University of Maryland, 
College Park, and Nancy Kopell, Boston 
University (859-34-128) 


8:30 a.m.-10:30 a.m. 


Writing to learn mathematics. Agnes Azzolino, Middlesex 


County College 


8:30 a.m.-10:30 a.m. 


A mathematician's introduction to the HP-48SX scientific 
expandable calculator for first-time users. Don LaTorre and 
John Kenelly, Clemson University 


EE NENNEN 


MAA Minicourse #7: Part A 


MAA Minicourse #8: Part A 


8:30 a.m.-10:30 a.m. 


Exploring mathematics with the NeXT computer. Charles G. 
Fleming and Judy D. Halchin, Eastern Illinois University 


MAA Minicourse #9: Part A 


scarce PM —X— 
8:30 a.m.-10:30 a.m. 


Starting, funding and sustaining mathematics laboratories. 
James E. White, Kenyon College 


Digitized by Arye Eelimgimaryddsogxammathe Sessions 


Mathematics 


8:30 a.m.-10:55 a.m. 


8:30 a.m. Using elementar 


(104) networks as 


MAA Session on Liberal 


Courses, Pa 


y modeling Wit 


mathematics Course, 


Helen Chris 


(105) students. 


Anne E. Brown, Saint Ma 
9:00 a.m. A course in the theory of 
(106) Roger B. Nelsen, Lewis 


9:15 a.m. An accessib 


(107) arts students. 


tensen, Loyola College M 


8:45 a.m. A course in graph modeling foy libera 


le combinatoric. 


Arts 
rt A E 


h 
the basis of a libera a 


l arts 


S ang 


arylang | 
arts 


Emelie Kenney, Siena College, New York 
9:30 a.m. Customized student papers in liberal arts 
(108) mathematics. 
Robert Bumcrot, Hofstra University 
9:45 a.m. Probability and calculus in a liberal arts 
(109) mathematics course. 
Kay Gura* and Giovanni Viglino, Ramapo 
College of New Jersey 
10:00 a.m. Using cooperative learning with oral protocols 

(110) in mathematics for liberal arts students. 
G. Joseph Wimbish, Huntingdon College and 

University of Alabama 

10:15 a.m. Optimization without calculus. 
(111) James W. Petticrew, University of Texas-Pan 


American 


10:30 a.m. How mathematics grows. E 
(112) Jerry D. Taylor, Campbell University 
10:45 a.m. A tour in knot theory. NS 
(113) Stefanos Gialamas, Columbia College, 


Chicago 


Dek is ee i ——— 
AMS Invited Address 


8:50 a.m.-9:40 a.m. 


isin PDE 
(114) The role of microlocal analysis p Lh cao 
Michael E. Taylor, University © 


Chapel Hill ( 


859-35-100) 


ing of . 
MAA Committee on the Teac suse 
Undergraduate Mathematics Pan 


9:00 a.m.-10:50 a.m. 


Research in learning unde 


a 
rgraduate mathem 


tics: 


ty'S College, Indian; | 
Voting. 
& Clark College 

S module for libera] 


| 


\ 


PS Preliminary Program of the Sessions 


s . 
|^ MAA Committee on Computers in 


i Mathematics Education Panel Discussion 


| 9:00 a.m.-10:50 a.m. 


Visualization project. 


PME Contributed Paper Session 


ea 


9:15 a.m.-10:50 a.m. 


AMS Invited Address 
EM 0 ——  —— 


9:55 a.m.-10:45 a.m. 


(115) Statistical mechanics of Coulomb systems. 
Joseph G. Conlon, University of Michigan, Ann 
Arbor (859-82-101) 


AMS Prize Session and Business Meeting 


11:05 a.m.-noon 0 


National Science Foundation 


noon-1:00 p.m. 


PME Council 


Eu SME COUN m IEEE 
12:15 p.m.-1:15 p.m. 


I Da Eme oss 


MAA Earle Raymond 
Hedrick Lectures: Lecture I! 


1:15 p.m.-2:15 p.m. 


(116) Spirals from Theodorus of Cyrene to 
meta-chaos. Lessons from Euler. 
Philip J. Davis, Brown University 


Poe ee ee — 05 


2:30 p.m.-3:20 p.m. 


(117) Prime number records. cd 
Paulo Ribenboim, Queen's University 


AMS Special Session on Combinatorics, I! 


2:30 p.m.-4:50 p.m. 


2:30 p.m. 
(118) 


3:00 p.m. 
(119) 


3:30 p.m. 
(120) 


4:00 p.m. 
(121) 


Graphs, games and structure theorems. 

Neil Robertson, Ohio State University, 
Columbus, P. D. Seymour, Bellcore, 
Morristown, New Jersey, and Robin Thomas*, 
Georgia Institute of Technology (859-05-165) 


Supeulerian and collapsible graphs. 

Paul A. Catlin, Wayne State University 
(859-05-151) (Sponsored by Jingyal Pak) 

A characterization in Z" of unit-distance graphs 
in R^. 

Kiran B. Chilakamarri, Ohio State University, 
Columbus (859-05-146) 


Loop transversals to linear codes. Preliminary 
report. 

Jonathan D. H. Smith, lowa State University 
(859-05-23) (Sponsored by Dwijendra K. 
Ray-Chaudhuri) 

Large sets of disjoint t-designs. 

Yeow Meng Chee, Charles J. Colbourn, 
Steven C. Furino, University of Waterloo, and 
Donald L. Kreher*, University of Wyoming 
(859-05-80) 


AMS Special Session on Algebraic Geometry, II 
AIEEE ERS SEs sa Re EE 


2:30 p.m.-4:20 p.m. 


2:30 p.m. 
(123) 


3:00 p.m. 
(124) 


3:30 p.m. 
(125) 


Canonical resolution of hypersurface 
singularities of characteristic p. 

T. T. Moh, Purdue University, West Lafayette 
(859-13-141) 

Whose theorem is this? 

Bruce Reznick, University of Illinois, 
Urbana-Champaign (859-14-98) 

Topology of Milnor fibers of minimally elliptic 
singularities. Preliminary report. 

Lee J. McEwan, Ohio State University, 
Mansfield (859-14-130) (Sponsored by Gary P. 
Kennedy) 

Semple's bundles of higher-order data. 
Preliminary report. 

Susan Jane Colley and Gary Kennedy*, 
Oberlin College (859-14-102) 


AMS Special Session on Ring Theory, Il 


2:30 p.m.-4:50 p.m. 


2:30 p.m. 
(127) 


Primitive ideals in enveloping algebras of 
classical simple Lie superalgebras. : 
lan M. Musson, University of Wisconsin, 
Milwaukee (859-16-58) 
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3:00 p.m. The algebraic structure of linearly recursive 
(128) sequences under Hadamard product. 
Richard G. Larson, University of Illinois, 
Chicago, and Earl J. Taft*, Rutgers University, 
New Brunswick (859-16-05) 
3:30 p.m. Classical localization in a Morita context. 
(129) Philippe Loustaunau and Jay Shapiro*, 
George Mason University (859-16-61) 
4:00 p.m. Value groups and distributivity. 
(130) Hans H. Brungs*, University of Alberta, and 
Joachim Grater, Technische Universitat, 
Germany (859-16-63) 
4:30 p.m. /dempotents in matrix rings. Preliminary report. 
(131) Christopher Barnett, Imperial College of 
Science & Technology, England, and Victor 
Camillo*, University of lowa (859-16-28) 


eS ES Eee 
MAA Minicourse #6: Part B 
ee a nee 070000000000 


2:30 p.m.-4:30 p.m. 


Writing to learn mathematics. Agnes Azzolino, Middlesex 
County College 


MAA Minicourse #7: Part B 


2:30 p.m.-4:30 p.m. 


Exploring mathematics with the NeXT computer. Charles G. 
Fleming and Judy D. Halchin, Eastern Illinois University 


MAA Minicourse #9: Part B 


2:30 p.m.—4:30 p.m. 


Starting, funding and sustaining mathematics laboratories. 
James E. White, Kenyon College 


AMS Session on Group Theory 
a NE 


2:30 p.m.-4:25 p.m. 


2:30 p.m. On automatic groups. 
(132) Kazem Mahdavi, State University of New York, 
College at Potsdam (859-20-42) 


2:45 p.m. On the integral cohomology of split metacyclic 
(133) groups. Preliminary report. 

Dean Larson, Gonzaga University 

(859-20-127) 
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Preliminary reporte "m difference ong, 
Ben Brewster, State Univers | 
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Metabelian groups with al Cc 
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report. 


David J. Garrison, IBMC 
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Germany (859-20-74) mermann, Freibur 
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New York (859-20-66) Orporation, Owego, 


Thin bases for finite groups. 
Xing-De Jia, Graduate School and 
Center, City University of New York 
(859-20-88) 


Some characters of twist 


ed wreath Products, 


George F. Yeh, State University of New York 
3) 


Binghamton (859-20-10 
On exponential groups. 
Patrick B. Chen*, John Carroll University, 


Ta-Sun Wu, Case Western Reserve University 


(859-22-152) 


and 


4:15 p.m. A special class of finite P-groups. Preliminary 


(139) 


report. 


Matthew P. Fisher, State University of New 


York, Binghamton (859-20-166) 


MAA Session on Liberal Arts 
Mathematics Courses, Part B 


2:30 p.m.-4:40 p.m. 


; + A liberal 
2:30 p.m. Mathematical tools for critical thinking: A ee 


(140) 
2:45 p.m. 
(141) 
3:00 p.m. 
(142) 


3:15 p.m. 
(143) 


3:30 p.m. 
(144) 


3:45 p.m. 
(145) 


4:00 p.m. 
(146) 


4:15 p.m. 
(147) 


ics course. 
Curio MEKAR University of Oklahoma 
Mathematics and the modern world: NE 
curriculum mathematics at a large public 
university. 


Richard Mercer, Wright State University 
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"What is mathematics?" 
liberal arts students? é 
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reliminary Program of the Sessions 


| 4:30 p.m. Symmetry: Unifying abstraction, intuition and 
| (148) applications in a liberal arts mathematics 


| 
m course. 


Siburg | 


Oups 
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Wego, 
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ucts, 
! York, 
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liberal 


Thomas Q. Sibley, Saint John's University, 
Minnesota 


| PME Contributed Paper Session 
a 
2:30 p.m.-4:50 p.m. 


| 


MAA-SIAM Invited Address 


3:35 p.m.-4:25 p.m. 


(149) Interior point methods for linear programming: 
An overview. 
Richard A. Tapia, Rice University 


MAA Open Discussion on Consultants 


3:50 p.m.-4:50 p.m. 


MAA Prize Session and Business Meeting 


5:05 p.m.-6:00 p.m. 


AMS Committee on Science 
Policy Panel Discussion 


8:00 p.m.-10:00 p.m. 


Responsibilities of mathematicians in the implementation of 
the DAVID II Report. 


Saturday, August 11 


8:00 a.m.-11:50 a.m. 


8:00 a.m. Delsarte’s inequalities and t-designs. 
(150) Richard M. Wilson, California Institute of 
Technology (859-05-154) (Sponsored by 
s Dwijendra K. Ray-Chaudhuri) 
8:30 a.m, Association schemes on triples and a ternary 
(151) algebra. 
Dale M. Mesner and Prabir Bhattacharya*, 
University of Nebraska, Lincoln (859-05-19) 


Es 


AMS Special Session on Ring Theory, III 


8:00 a.m.-11:50 a.m. 


9:00 a.m. Cycle ideals and tactical partitions of 
(152) distance-regular graphs. 
Aaron D. Meyerowitz, Florída Atlantic 
University (859-05-119) 
9:30 a.m. A large set of desígns on vector spaces. 
(153) D. K. Ray-Chaudhuri and Erin J. Schram*, 
Ohio State University, Columbus (859-05-79) 
10:00 a.m. Structure theory of planar graphs embedded on 
(154) nonplanar surfaces. Preliminary report. 
Bojan Mohar, University of Ljubljana, 
Yugoslavia, Neil Robertson*, Ohio State 
University, Columbus, and Richard Vitray, 
Appalachian State University (859-05-147) 
10:30 a.m. Leaffess trees in countable graphs. Preliminary 
(155) report. 
Bogdan Oporowski, Louísiana State 
University, Baton Rouge (859-05-162) 
11:00 a.m. Incidence matrices in geometric lattices. 
(156) Joseph P. S. Kung, University of North Texas 
(859-05-35) 
11:30 a.m. Strong Tutte functions of matroids and graphs. 
(157) Thomas Zaslavsky, State University of New 
York, Binghamton (859-05-29) 


8:00 a.m. The enumeration of finite chain rings. 

(158) Yousif Al-Khamees, King Saud University, 
Saudi Arabia (859-16-96) 

8:30 a.m. Injectivity, P-injectivity and V-rings. 

(159) Roger Yue Chi Ming, University of Paris VII, 
France (859-16-60) (Sponsored by S. K. Jain) 

9:00 a.m. CS-modules with chain conditions. 

(160) V. Camillo, University of lowa, and M. F. 
Yousif*, Ohio State University, Lima 
(859-16-110) 

9:30 a.m. Orders in blocked triangular matrix rings. 

(161) Ming-Sun Li, Oberlin College, and Julius 
Zelmanowitz*, University of California, Santa 
Barbara (859-16-104) 

40:00 a.m. Nonsingular retractable modules and their 

(162) endomorphism rings. 

Soumaya Khuri, East Carolina University 
(859-16-27) 
10:30 a.m. On the weak-injectivity of rings. Preliminary 

(163) report. 

Abdullah Al-Huzali, S. K. Jain and S. R. 
Lopez-Permouth*, Ohio University, Athens 
(859-16-87) 

11:00 a.m. Class decomposition of modules. 

(164) Saad Mohamed, Kuwait University, Kuwait 
(859-16-44) 

11:30 a.m. Modules with chain conditions on superfluous 

(165) submodules. 

Ibrahim AL-Khazzi and Patrick F. Smith*, 
University of Glasgow, Scotland (859-16-64) 
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Saturday, August 11 (conva) 


EN ME NIRE 


AMS Special Session on Group Theory, Ill 


8:00 a.m.-11:50 a.m. 


8:00 a.m. A numerical approach to rewriteability in finite 


(166) 


8:30 a.m. 
(167) 


9:00 a.m. 
(168) 
9:30 a.m. 
(169) 


10:00 a.m. 
(170) 


10:30 a.m. 
(171) 


11:00 a.m. 
(172) 


11:30 a.m. 
(173) 


MAA Minicourse #10: Part A 


groups. 
Judy L. Leavitt, University of Illinois, 
Urbana-Champaign, Gary J. Sherman*, 
Rose-Hulman Institute of Technology, and 
Mark E. Walker, University of Illinois, 
Urbana-Champaign (859-20-83) 

A special class of finite p-groups. Preliminary 
report. 

Wolfgang P. Kappe, State University of New 
York, Binghamton (859-20-32) 

Property v in groups. Preliminary report. 
James C. Beidleman, University of Kentucky 
(859-20-10) 

Intersections of subgroup functors. Preliminary 
report. 

Ben Brewster, State University of New York, 
Binghamton (859-20-24) 

On exact power margin groups. Preliminary 
report. 

Luise-Charlotte Kappe, State University of 
New York, Binghamton (859-20-31) 
Levi-properties generated by varieties. 
Preliminary report. 

Robert Fitzgerald Morse, IBM Corporation, 
Owega,New York (859-20-38) 

Non-normal projectivities of metacyclic 
p-groups. 

Charles Holmes, Miami University (859-20-41) 
On the structure of dual-standard subgroups. 
Stewart Stonehewer, Warwick University, 
England, and Giovanni Zacher*, Universitá di 
Padova, Italy (859-20-40) 


TAM ———————————É EE 


8:00 a.m.-10:00 a.m. 


CAS laboratory projects for calculus. Carl Leinbach, 
Gettysburg College 


MAA Minicourse #6: Part C 
€—— ásáá Bü Ó I 


8:00 a.m.-10:00 a.m. 


Writing to learn mathematics. Agnes Azzolino, Middlesex 
County College 
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AMS Session on AJ f 
Theory and Multi euie Numba `| | 


plicative Structura, 


8:00 a.m.-10:55 a.m. 


8:00 a.m. 


(174) 


8:15 a.m. 
(175) 


8:30 a.m. 
(176) 


8:45 a.m. 
(177) 


9:00 a.m. 
(178) 


9:15 a.m. 
(179) 


9:30 a.m. 


(180) 


9:45 a.m. 
(181) 


10:00 a.m. 
(182) 


10:15 a.m. 
(183) 


10:30 a.m. 
(184) 


10:45 a.m. 
(185) 


A note on fundament, 
al 
Eon Properties of "Cuting 


Joseph Arkin, David CA 
Giordano and Rickey A, Koike Frank, 


m Ib*, Uni | 
Military Academy (859-11-54) » United State | 


Explicit construction ofc 
extensions. 
Stanley Gurak, Univers 
859-11-11 
à 7 3) (Sponsored by Lynne g, Smal) 
ma two variable exponential dlophanting 
equations. Preliminary report. 
Robert Styer, Villanova University (859-11-169 
Narcissistic loops. 
Um x s Jr., East Texas State Universiy 
Divisor functions and subgroups of dihedral 
groups. 
David W. Jensen* and Michael K. Keane, 
United States Air Force Academy (859-11-06) 
The original manuscript of the generalized 
Fibonacci numbers combined with the 
generalized Pascal triangle. 
Joseph Arkin*, David C. Arney and Frank R. 
Giordano, United States Military Academy 
(859-11-47) 
Supercube ll. 
Joseph Arkin, David C. Arney* and ae R 
Giordano, United States Military Academy 
(859-11-48) "m 
The structure of stochastio alae 
irreducible stochastic matr ces. en 
Peter M. Gibson, University of Alaba 
Huntsville (859-15-62) nants. 
The eigenvalue problem without determi 
Preliminary report. 
William A. McWorter and putos 
Ohio State University, Colum dimension 
The isometries of certain finite a! 
normed spaces. 
Rohan Hemasinha" ant 
University of West Florida d» 
Universal localization of A12 ^^ ^ jos. 
matrices, and indecomposa 
Preliminary report. — . 
Mike May, S. J., Cambridge: 
(859-16-121) Ee 
Centroids and root syst? university 
Duncan J. Melville, Yale e 
(859-17-124) (Sponsor? 
Seligman) 


ertain metacycic 


ity of San Diego 


f 
* and James T ve 
EA en 


massactuseh 


| 


Preliminary Program of the Sessions 


i 


9:30 a.m. Determinantal transversality criteria. 
(198) Robert Speiser, Brigham Young University 
(859-14-55) 


i \ PME Contributed Paper Session 
| |] he GG TG 


— | 3.00 a.m.-10:45 a.m. 10:00 a.m. Rationally triangulable automorphisms. 
B (199) James K. Deveney and David R. Finston*, 
| : : Virginia Commonwealth University (859-13-30) 
uL MAA Session on Liberal Arts 10:30 a.m. The Gauss map of a generic genus 4 theta 
|J Mathematics Courses, Part C (200) divisor. Preliminary report. 
B eee Robert Varley*, Malcolm Adams, Clint 
ates McCrory and Theodore Shifrin, University of 
d -10:55 a.m. ry ) ty 
I 8:30 a.m.-10:55 a Georgia (859-14-139) 
lic | 8:30 a.m. A health sciences core curriculum sequence in 11:00 a.m. Minimal models of elliptic threefolds. 
| (186) mathematics. ; : (201) Antonella Grassi, Duke University (859-14-94) 
à | Henry C. Foehl, Philadelphia College of 11:30 a.m. Infinitesimal propagation of line bundles among 
MEE Pharmacy and Science, Pennsylvania (202) curves on algebraic varieties. Preliminary 
Ine | 8:45 a.m. Mathematics for honors students in liberal arts report. 
(187) and business. Yun-Gang Ye, Duke University (859-14-164) 
11-183) Satish C. Bhatnager* and Leonard Zane, 
| University of Nevada, Las Vegas n 
Wersiy |, 9:00a.m. Creating new avenues for liberal arts students. MAA CUPM Subcommittee on Calculus Reform 
f (188) Dave Wells* and Lynn Schmitt, Pennsylvania and the First Two Years Panel Discussion 
dral State University, New Kensington Campus n 
9:15a.m. Other people's math: What every student should 9:00 a.m.-10:20 a.m. 
Uh (189) know. 
11-06) Lucy L. Deephouse* and Timothy V. Craine, 
ad | Trinity College, Connecticut MAA-NAM Invited Address 
| 9:30 a.m. An attempt to teach mathematics. 
| " t 
| 190) Kathleen A. Taylor, Duquesne Universi 
nk R. G70) Kathleen Atay S a Y 9:55 a.m.-10:45 a.m. 
ny 9:45 a.m. Math and math anxious. ; 
(191) Margaret Herzog, Pacific Lutheran University (203) intriguing problems about zeros in complex 
10:00 a.m. Contemporary mathematics and its utilitarian analysis. : 
KR | (192) value. pent Carl Lindell Prather, Virginia Polytechnic 
s i Ronald J. Czochor, Glassboro State College, Institute and State University 
New Jersey 
4 10:15 a.m. Who are the liberal arts students and what math =e 
in ; 
\ (193) is ”practical” for them? MAA Minicourse #11: Part A 
] Carole A. Bauer, Triton College, Illinois 
C 10:30 a.m. Who is our customer and what does she need 10:15 a.m.-12:15 p.m. 
ans. | (194) to know? " i Producing mathematics courseware with Mathematica: 
| 4 JoAnne S. Growney, Bloomsburg Universe Calculus and Mathematica. Don Brown, Horacio Porta and 
r9". | U 10:45 a.m. What does all this have to do with mathematics? Jerry Uhl, University of Illinois, Urbana 
5-118) (195) Barry Brunson, Western Kentucky University | 
a | i 
eee n " 
MAA Minicourse #12 ; 
eh | MAA-ACM Invited Address : 
: .m.-12:15 p.m. 
dis d 8:50 a.m.-9:40 a.m 10:15 a p 
ere : Exploring statistics and discrete mathematics topics using 
(196) On the computational complexity of doing inexpensive graphing calculators. Franklin Demana and Bert 
atts mathematics. K. Waits, Ohio State University 
Juris Hartmanis, Cornell University E 
;| AMS MAA Minicourse #13: Part A ; 
t Special Session on Algebraic Geometry, Ill 
i 9:00 10:15 a.m.-12:15 p.m. 
| ~~ a.m.-11:50 a.m. ji ics for nonmathematics = 
| Spreadsheet based mathematical topics lor S 
| 9:00 a.m. Mordell-Weil groups of extremal K3 surfaces. majors. V. S. Ramamurti, University of North Florida : 
| (197) Rick Miranda, Colorado State University 
(859-14-126) 
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Saturday, August 11 (conta) 


MAA-PME Undergraduate 
Student Paper Session 


10:30 a.m.-12:20 p.m. 


MAA Science Policy Committee 
Panel Discussion 


10:30 a.m.-noon 


State mathematics coalitions. 


MAA-AWM Invited Address 


11:00 a.m.-11:50 a.m. 


(204) The uses of set theory. 
Judith Roitman, University of Kansas 


SE eee 


National Science Foundation 
—uüÀ——— M e NO 


noon-1:00 p.m. 


———ÀSM— NER 000 
AMS Special Session on Combinatorics, IV. - 


1:00 p.m.-3:20 p.m. 


1:00 p.m. Large sets of disjoint combinatorial structures. 
(205) Preliminary report. 
Luc Teirlinck, Auburn University, Auburn 
(859-05-81) 
1:30 p.m. Invariant linear forms and regularity in codes 
(206) and designs. Preliminary report. 
A. R. Calderbank, AT&T Bell Laboratories, 
Murray Hill, New Jersey (859-05-70) 
2:00 p.m. Designs from maximal arcs and difference sets. 
(207) Preliminary report. 
J. F. Dillon, National Security Agency 
(859-05-150) 
2:30 p.m. The subconstituent algebra of a graph of thin 
(208) type. 
Paul Terwilliger, University of Wisconsin, 
Madison (859-05-107) 
3:00 p.m. On the diameter of Cayley graphs of 
(209) permutation groups. 
Laszlo Babai, University of Chicago, and Akos 
Seress*, Ohio State University, Columbus 
(859-05-148) (Sponsored by Dwijendra K. 
Ray-Chaudhuri) 


Digitized by ArPrelimajmanyaBrogramrof 4hedSessons 


AMS Special Session o 


n Ring Theory ly 


1:00 p.m.-3:20 p.m. | 


1:00 p.m. 
(210) 


1:30 p.m. 
(211) 


2:00 p.m. 
(212) 
2:30 p.m. 


(213) 


3:00 p.m. 
(214) 


The structure of Joi 
Carl Faith*, Rutger: 
Brunswick, and Pere Me 
Autonoma de Barcelona, 


On right perfect localizati 


Seog-Hoon Rim, Mark L. Te 


Wisconsin, Milwaukee, a 


University of Granada, Spain ( 
Minimal cogenerators need no 


Barbara L. Osofsky, Rut 
Brunswick (859-16-50) 


hns rings. 
S University, New 


Nal, Universi 
Spain (859.1 6-6) 
Ons, 


nd Blas Tortecillag 
859-16-12) 

t be unique, 

gers University, Ney 


Uniform modules over serial rings, 
Bruno J. Mueller*, McMaster University, ang 
Surjeet Singh, Kuwait University, Kuwait 


(859-16-78) 


The second layer condition, links and 
localization in serial rings with Krull dimension, 
Mary H. Wright, Southern Illinois University, 


Carbondale (859-16-25) 


MAA Minicourse #10: Part B 


1:00 p.m.-3:00 p.m. 


CAS laboratory projects for calculus. Carl Leinbach, 
Gettysburg College 


Eigen. i244 0:00 290 D 
MAA Minicourse #8: Part B 


1:00 p.m.-3:00 p.m. 


A mathematician's introductio 


expandable calculator for first-time use 
Don LaTorre, Clemson University 


MS Session on Function Sp 


neto odor iio tnn ee 
Z AMS Session) ae | 


1:00 p.m.-3:10 p.m. 


1:00 p.m. 
(215) 


1:15 p.m. 
(216) 


1:30 p.m. 
(217) 


The geometry o 


Abdallah Lyzzaik, Kuwa! 


fentific 
the HP-48SX scien | 
r rs. John Kenelly and | 


gs. 


f harmonic ur Kuwalt 


t University, 


an 
(859-30-02) weighted perg 
Linear functionals on some ay, Ko 
spaces. Kuwait university: 


Maher M. H. Marzuq, 
(859-30-03) 
Homogeneous gol 
Preliminary report. 
K. Sundaresan, Clevelan 
(859-42-21) 


ynomials on HT 


spaces: 


d State univers 


Ply*, Universiy oy || 


aces | 


Dig! 


I 
Prelim ary Program of the Sessions 


= 
E 445 p. Approximation by partial sums of Fourier series. 
IV | (218) Syed M. Mazhar, Ohio State University, 
oe Columbus and Kuwait University, Kuwait 
| (859-42-93) 
9:00 p.m. Multi-tuple Shilov boundaries for function 
(219) spaces. Preliminary report. 
Toma Tonev, University of Toledo and Institute 
| of Mathematics, Bulgaria (859-46-157) 
65) 2:15 p.m. Range inclusion and factorization of operators 
« (220) on classical Banach spaces. 
Sty of Alfred D. Andrew, Georgia Institute of 
illas, | Techno!ogy, and W. M. Patterson*, Spelman 
2 College (859-47-115) 
om i 2:30 p.m. Maxwell’s principle for Lagrangian saddle 
‘New (221) functions. Preliminary report. 
Gregory B. Passty, Southwest Texas State 
University (859-47-114) 
| and 2:45 p.m. Diagonal operators in ideals. 
(222) Michael Hoffman, California State University, 
Los Angeles (859-47-159) 
Xt» i 3:00 p.m. Relations with composition products of 
sit | (223) set-valued mappings. 
: Frank U. Williamson, Vitry, France (859-49-20) 
EEUU 900 00 0 Me d 
| AMS Session on Numerical Methods 
—— and Mathematical Modelling 
1 1:00 p.m.-2:40 p.m. 
| lo 1:00 p.m. Random processes of the form 
| (224) Xn41 = anXn + bn (mod p). 
— | Martin Hildebrand, Harvard University 
(859-60-89) 
eg 1:15 p.m. More about two-parameter SOR method. 
(225) Saadat Moussavi, University of Wisconsin, 
Oshkosh (859-65-134) 
ic , 1:30 p.m. Low velocity expressions for the force between 
ae (226) moving charges. 
| Domina Eberle Spencer*, University of 
e Connecticut, Storrs, and Shama Y. Uma, 
| Bridgewater State College (859-78-112) 
M 1:45 p.m. A two-layer compressible /incompressible 
' (227) mathematical model of ice deformation. 
Preliminary report. 
William A. Jones, Jr., Byrd Polar Research 
wait Center and Ohio State University, Columbus 
| (859-86-135) 
man | 2:00 p.m. An investigation into the mathematics behind 
d (228) allometry. 
Kuwa Sue Ann Gaster, College of Saint Mary 
(859-92-156) (Sponsored by John N. 
Mordeson) : 
2:15 p.m. Geographic location theory: Selected topics. 
iy (229) Sandra L. Arlinghaus, Institute of 
Mathematical Geography (859-51-11 6) 
2:30 p.m. Introductory linear algebra and computers. 
(230) Preliminary report. 
| Firooz Khosraviyani, University of Texas at 
j Permian Basin (859-15-140) 
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Gangotri 


AMS Session on Differential 
and Integral Equations 


1:00 p.m.-3:10 p.m. 


1:00 p.m. A note on the gap between the first two 
| | z (231) eigenvalues of one dimensional Schrodinger 
operator with symmetric potential. 
Shoshana Abramovich, Connecticut College 
(859-34-14) 
. Quasilinear Jacobi differential equations. 
Preliminary report. 
Victor L. Shapiro, University of California, 
Riverside (859-34-53) 


| 1:30 p.m. Nonlinear matrix differential equations. 
(233) John Jones, Jr., Air Force Institute of 
Technology (859-34-91) 
; 1:45 p.m. A remark on the periodic solutions of 
A (234) autonomous second order differential 
equations. 
Pablo M. Salzberg* and B. Mehri, University of 
Puerto Rico (859-34-160) 
| = 2:00 p.m. Local existence and uniqueness of solutions of 
| 5 (235) degenerate parabolic equations. 
Jeffrey R. Anderson, Ball State University 
"E (859-35-11) 
2:15 p.m. Lax pairs, recursion operators and perturbations 
(236) of integrable evolution equations. 


Russell L. Herman, Saint Lawrence University 
(859-35-01) 
. Existence and uniqueness of bounded solutions 
of pertubed integral equations. Preliminary 
report. 
M. N. Islam, University of Dayton (859-45-43) 
. Characterization of the Meijer transform. 
Elias Y. Deeba*, University of Houston, 
Downtown, and E. L. Koh, University of Regina 
(859-44-76) 
. Generalized Hilbert's 16th problem. 
Ping-Xing Sheng, State University of New 
York, Buffalo and University of California, Los 
Angeles (859-34-09) 


MAA Earle Raymond 
Hedrick Lectures: Lecture Ill 


4:15 p.m.-2:15 p.m. 
(240) Spirals from Theodorus of Cyrene to 
meta-chaos. Theodorus goes wild. 
Philip J. Davis, Brown University 
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Saturday, August 11 (cont'd) 


a eee ee UR T 


MAA-AMATYC Invited Address 


3:35 p.m.-5:05 p.m. 


(242) A-trees and their applicati 
Pplic. 
John W. Morgan ec 


; Col "Uns 
2:30 p.m.-3:20 p.m. (859-20-167) umbia Univers 


(241) Crisis in mathematics education: Perspective 
from the two-year college. pecus 
Karl J. Smith, Santa Rosa Junior College Ipation 


of Women Special Lecture 


[VV DOY———— MANU MÀ ls 


MAA Minicourse #11: Part B 


ee NO 
3:15 p.m.-5:15 p.m. 


3:35 p.m.-4:25 p.m. 
History of women in the MAA. 
Producing mathematics courseware with Mathematica: 


Calculus and Mathematica. Don Brown, Horacio Porta and 
Jerry Uhl, University of Illinois, Urbana 


W. Wistar Comfort 
AMS Associate Secretary 
Middletown, Connecticut 


nS 
MAA Minicourse #13: Part B 


Kenneth A. Ross 
MAA Secretary 
Eugene, Oregon 


3:15 p.m.-5:15 p.m. 


Spreadsheet based mathematical topics for nonmathematics 
majors. V. S. Ramamurti, University of North Florida 


Presenters of Papers 


Numbers following the names indicate the 
9 AMS-MAA Invited Lecturer 

T MAA Joint Invited Lecturer 

7 PME J. Sutherland Frame Lecturer 


Speakers' positions on the program. 
ə AMS Invited Lecturer 

o MAA Invited Lecturer 

* AMS Special Session Speaker 


20 
bank, A. I 

Abramovich, S., 231 «Barry, M. J., 46 Bloom, K., 28 dee i M 

x Al-Khamees, Y., 158 Bauer, C. A., 193 x Boisen, P., 78 Camillo, V» 
Anderson, J. R., 235 * Beidleman, J. C., 168 «Brewster, B., 169 " Carrahet, C» tg 

* Archdeacon, D., 16 o Benjamin, A. T., 66 * Brickell, E. F., 20 «Catlin, P A^ 99 
Arkin, J., 179 * Berlekamp, E. R., 5 Brown, A. E., 105 Chartrand icm 
Arlinghaus, S. L., 229 * Berlekamp, E., 72 * Brungs, H. H., 130 Chen, P: B» p. ^ 
Arlinghaus, W. C., 87 Bhatnager, S. C., 187 Brunner, R. B., 55 E Chilakamam™ l 104 
Arney, D. C., 180 » Bhattacharya, P., 76, 151 Brunson, B., 195 Christense? 

+ Askey, R. A., 40 * Birkenmeier, G. F., 43 


Bumcrot, R., 108 
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AMS Progress in Mathematics Lect | 


MAA Committee on the Partic | 


Ax een ME. 


= Ss 


Arya Samaj Foundation Chennai and eGangotri 


| Presenters of Papers 


| J., 48 Harary, F., 80 Melvil 
E cli Yy, W., 97 * Harbourne, B., 27 Mere ae ti E. 
rg a 00 7^ G. 115 Harker, P. T., 30 S METSIUWID A.D 
| conlon, " , 73 t Hartm is. J.. 196 yt ItZ, A. D., 152 
EE way, J- Ho 2, 4, anis, J., Meyers, L. F., 182 
l| ndal, M. G., 65 Hatcher, R. L., 146 x Ming, R. Y., 159 
| be ,91 Hemasinha, R., 183 * Miranda, R., 197 
capillari, A., 56 Herman, R. L., 236 * Mischaikow, K. M., 38 
Crochor, J., 192 Herzog, M., 191 * Moh, T. T., 123 
, Dauns, J., 4l Hildebrand, M., 224 * Mohamed, S., 164 
| | opavis, P. J., 53, 116, 240 o Hilton, Pag 3 o Morawetz, C. S., 14 
— ||. peeba, E Y- 238 Hiremath, G., 95 * Morgan, J. W., 242 
| Deephouse, EPs 189 Hoffman, M., 222 * Morse, R. F., 171 
|| Deng B., 39 * Holmes, C., 172 Moussavi, S., 225 
— | „pillon, J. F., 207 * Hutchinson, J. P., 17 » Mueller, B. J., 213 
| | Dinitz, J. H., 21 Islam, M. N., 237 * Musson, I. M., 127 
| jDossey, J. A-, 52 Jarrett, E. B., 84 Nelsen, R. B., 106 
||. Drucker, D., 93 Jensen, D. W., 178 Nicol, S. J., 59 
Dunbar, S. R., 101 Jia, X.-D., 136 į Niven, L, 54 
rt obllis, W., Jr., 11 Johnson, G. D., 90 x Nowakowski, R. J., 8, 68 
ecretary Elson, C. M., 143 * Johnson, K. W., 47 * Oporowski, B., 155 
nectit Emert, J., 85 x Jones, C., 103 * Osofsky, B. L., 212 
* sErdogdu, V., 44 Jones, J., Jr., 233 x Othmer, H. G., 99 
|| «Ermentrout, G. B., 36 Jones, W. A., Jr., 227 x Page, S. S., 42 
«Faith, C., 210 x Kahn, J., 23 Paredes, M., 62 
oFerguson, H., 15 Kalman, D., 147 Passty, G. B., 221 
«Finston, D. R., 199 * Kappe, L.-C., 170 Patterson, W. M., 220 
Fisher, M. P., 139 * Kappe, W. P., 167 x Perkinson, D., 26 
Foehl, H. C., 186 x Kennedy, G., 126 Petticrew, J. W., 111 
*Fraenkel, A. S., 7, 70 Kenney, E., 107 Pinter-Lucke, C. L., 60 
* Gardner, R., 102 Khosraviyani, F., 230 x Pless, V. S., 6 
|| Garrison, D. J., 135 x Khuri, S., 162 * Pollard, A. E., 100 
|| Gaster, S. A., 228 Kolb, R. A., 174 t Prather, C. L., 203 
Gialamas, S., 113 x Kreher, D. L., 122 o Price, G. B., 9 
Gibson, P. M., 181 x Kung, J. P., 156 Rabinowitz, S., 92 
Gillman, R. A., 145 Lamb, J. F., Jr., 177 x Reznick, B., 124 
—— | Gilmer, G. F., 58 Larson, D., 133 t Ribenboim, P., 117 
*Glauberman, G., 79 Lewellen, G., 96 Rice, B. S., 57 
Goldberg, J., 61 Lindstrom, T., 29 Richter, R. B., 18 
| Golumbic, M. C., 88 x Lopez-Permouth, S. R., 163 x Rinzel, J., 35 
*Gorenstein, D., 74 x Lui, R., 37 x Robertson, N., 154 
*Grabiner, J, V., 10 Lyzzaik, A., 215 į Roitman, J., 204 
| stam, R. L., 67 o Mac Lane, S., 51 » Roth, R., 22 
| ‘Grassi, A., 201 * Magaard, K., 75 Salkin, H. M., 64 
rowney, J. S., 194 Mahdavi, K., 132 Salzberg, P. M., 234 
‘ra, K, 10 Marty, R. H., 142 «Schram, E. J., 153 
„Surak, S., 175 Marzuq, M. M., 216 Schroeder, K. J., 32 
ROARK, 1, 3 May, S. J., M., 184 Schultz, M., 81 
| ue R. 31 Mazhar, S. M., 218 Schwartz, D. D., 63 
| T S, 33 + McEwan, L. J., 125 x Scott, L. L., Jr., 50 
SER 2 McKnight, C., 140 
6 
f 
I 
| 
| 
| 
10 | 
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* Seress, A., 209 
* Shapiro, J., 129 
Shapiro, V. L., 232 
Sheng, P.-X., 239 
* Sherman, G. J., 166 
Sibley, T. Q., 148 
«Smith, J. D., 121 
t Smith, K. J., 241 
x Smith, P. F., 165 
* Speiser, R., 198 
Spencer, D. E., 226 
* Spivakovsky, M., 24 
Sprague, A. P., 86 
Styer, R., 176 
Sundaresan, K., 217 
Szymanski, A., 98 
* Taft, E. J., 128 
1 Tapia, R. A., 149 
Taylor, J. D., 112 
Taylor, K. A., 190 
* Taylor, M. E., 114 
x Teirlinck, L., 205 
* Teply, M. L., 211 
* Terman, D., 34 
x Terwilliger, P., 208 
x Thomas, R., 118 
Tonev, T., 219 
* Turull, A., 77 
* Ullman, D., 69 
x Varley, R., 200 
+ Vitray, R., 19 
x Vitulli, M. A., 25 
* Vovsi, S. M., 49 
Ward, M. B., 134 
Wells, D., 188 
Williamson, B., 144 
Williamson, F. U., 223 
« Wilson, R. M., 150 
Wimbish, G. J., 110 
« Wolfe, D., 71 
* Wright, M. H., 214 
Xia, Y., 89 
* Ye, Y.-G., 202 
Yeh, G. F., 137 
x Yousif, M. F., 160 
* Zacher, G., 173 j 
x Zaslavsky, T., 157 " 
x Zassenhaus, H. J., 45 $ 
x Zelmanowitz, J., 161 
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Amherst, Massachusetts 


University of Massachusetts, Amherst | 


October 20-21 


CUTS D) 
The eight-hundred-and-sixtieth meeting of the American 4 dimensions, WILLIAM M. Go , 


Mathematical Society will be held at the University 
of Massachusetts, Amherst, Massachusetts, on Saturday, 
October 20, and Sunday, October 21, 1990. All scientific 
sessions will be held in the Lederle Graduate Research 
Tower and several nearby buildings. 


Invited Addresses 


By invitation of the Eastern Sectional Program Commit- 
tee, there will be four invited one-hour addresses. The 
speakers, their affiliations, the titles of their talks, and 
the scheduled times of presentation are: 

CHRISTOPHER B. CROKE, University of Pennsylva- 
nia, On the rigidity induced by the length of geodesics; 
problems and recent progress, 11:00 a.m. Saturday. 

WILLIAM M. GOLDMAN, University of Maryland, Col- 
lege Park, Complex hyberbolic Kleinian groups, 11:00 
a.m. Sunday. 

HENRY P. MCKEAN JR., New York University, Courant 
Institute, Two symplectic structures, 1:30 p.m. Sunday. 

JoHN J. MALLET-PARET, Brown University, Global 
dynamics of delay differential equations, 1:30 p.m. Satur- 
day. 


Special Sessions 


By invitation of the same committee, there will be nine 
special sessions of selected twenty-minute papers. The 
topics of these sesssions, and the names and affiliations 
of the organizers, are as follows: 

Hyperbolic manifolds, CoLN C. ApAMs, Williams 
College. 

Lattices, geometry, and combinatorics, M. K. BEN- 
NETT, University of Massachusetts, Amherst, and GAR- 
RETT BIRKHOFF, University of Massachusetts, Amherst. 

Non-linear mathematics in mathematics and science, 
MELVYN BERGER and ROBERT GARDNER, University of 
Massuchusetts, Amherst. ae 

Semigroups, HASKELL COHEN, University of Mas- 


sachusetts, Amherst. 


Discrete groups and geometric structures in 2, 3, and 


CC-0. In Public Domain. Gurukul Kangri 
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LDMAN, and 
MaskIT, SUNY at Stony Brook. Brun 


Lie groups and algebraic &roups, JAMES E, HUMPHREY 
" > 2 $ 
and IVAN MIRKOVIĆ, University of Massachusetts, Amher 0 
Algebraic graph theory, CHJAN Lim, Rensselaer Po. y 
technic Institute. n 
Ergodic theory, V. S. PRAsAD, University of Lowell, |^ 
Aperiodicity and order, CHARLES RADIN, University | 
Texas, Austin, and MARJORIE SENECHAL, Smith College |" 
Abstracts for consideration for these sessions sholi |" 
have been submitted by the July 16, 1990 deadlin |" 
This deadline was previously published in the Calendu " 
of AMS Meetings and Conferences and in the Inviti 
Speakers and Special Sessions section of the Notices. ka 


th 

Contributed Papers in 

. -minute |R. 

There will also be sessions for contributie erat i 
papers. Abstracts should be prepared on ve in Po | 


AMS form available from the AMS offi Apstracls J. 
idence or in Departments of Maan PT 
should be sent to the Editorial Depart e provide ly 
Mathematical Society, Post Office Box 62 e the Aug! | 
Rhode Island 02940, so as to arrive hely :nded thet 
6, 1990 abstract deadline. Participants 275^, tracts ii 
a charge of $16 is imposed for retype wil noi 
are not in camera-ready form. Late pap 
accommodated. 
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: tracts 
Electronic Submission of Abs 


stracts of papers to a 
meetings of the AMS. Requests 
age of files may be sent elec 
abs-request@math.ams.com. d 
ically will likely be the fastest e ckage 08 
but users may also obtain the D f char 
intosh diskettes, available Ta ; a 
American Mathematical Soci? 302940, U 
idence, 
dou Box.,6248. Providen 
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| ing the abstracts package, users should be sure to 
Lans whether they want the plain TEX, .A44S-TEX, or 
jg IBIEX package. 


Registration 


* registration desk will be located in the 16th floor 
d of the Lederle Graduate Research Tower and 
br be open from 8:00 a.m. to 5:00 p.m. on Saturday, 
neny ntobet 20, and, from 8:00 a.m. to noon on Sunday, 

pober 21. The registration fees are $30 for members 
{ihe AMS, $45 for nonmembers, and $10 for students 


ZEN y unemployed mathematicians. 


BERNARD 
Other Events of Interest 
JMPHREY, 
ts, Amher 
laer Poly. 


0n Friday, October 19, there will be an international 
symposium on Nonlinear Dynamics in Mathematics and 
&ience, hosted by the University of Massachusetts, 


‘Lovet, Amherst, Department of Mathematics and Statistics, 


versityd ad sponsored by the Office of Naval Research. This 
y Colle conference will take place between 10:00 a.m. until 


as should (He late evening in a single location convenient to the 
dealin Mathematics Department. Many distinguished mathe- 
Calenda maticians and scientists from this country and abroad 
Soviet Union, England, and Japan) have been invited 
participate in this major event. Here is a chance to 
fam of many of the major research developments in 
lis field and to meet many of the major contributors-all 
. |hone day. The invited participants include R. Coifman, 
n-mivt | Devaney, V. Dobrushin, C. Foias, L. E. Fraenkel, C. 
standard Ines, V. Judovich, G. Knightly, O. Ladyhenskaya, H. 
in Prov Matano; H. McKean, A. Polyakov, J. T. Stuart, and 
m j ‘Toland. In relation to the conference there will be 
imen aday Special Session of invited talks on nonlinear 


yee p amics on Saturday and Sunday organized by M. S. 
e a “ger and R, Gardner 
ded t 


acts tet 
j no Social Event 


ere wi » 
li il be a social event hosted by the Department of 
Matics and Statistics, late Saturday afternoon. 


e Invite 
tices. 


we n Petition Table 

«p ar |^ Detit; 

err A d table will be set up in the registration area. 

E tnd; à information about petition tables can be 

n 4 box in the Columbus meeting announcement 
Pril 1990 issue of Notices. 


og MH iM Accommodations 

i Us 
visi" Mod ve been blocked for participants at the follow- 
Me ate e 9r motels in the area. Because of the popularity 
i Aq oH Dgland fall foliage, hotel/motel reservations 


made as soon as possible. Rartiq pants, should 


eetings 


make their own reservations directly and mention the 
AMS meeting. The deadline for reservations at the Lin- 
coln Campus Center is September 29th: Lord Jeffery 
Inn, October 5th; Motel 6, September 30th; Country 
Belle Motel, September 9th; Howard Johnson Motel, 


pees 19th; and University Motor Lodge, August 
th. 


Country Belle Motel (two miles from campus) 
392 Russell Street, Hadley, MA 01035 (Rte.9) 
Telephone: 413-586-0715 


Single $54.00 Double $54.00 


Howard Johnson Motel (two miles from campus) 
401 Russell Street, Hadley, MA 01035 (Rte.9) 
Telephone: 413-586-0114 


Single $85.00 Double $85.00 


Lincoln Campus Center Hotel (on campus) 
University of Massachusetts, Amherst, MA 01003 
Telephone: 413-549-6000 


Single $54.00 Double $64.00 


Lord Jeffery Inn (one mile from campus) 
30 Boltwood Avenue, Amherst, MA 01002 
Telephone: 413-253-2576 


Single $80.00 Double $80.00 


Motel 6 (ten miles from campus) 
State Road, (I-91 Exit 24, North rte. 5 and 10), South 
Deerfield, MA 01373 
Telephone: 413-665-7161 


Single $29.56 Double $36.15 
University Motor Lodge (1/4 mile from campus) 


345 North Pleasant Street, Amherst, MA 01002 
Telephone: 913-527-8468 


Single $67.00 Double $67.00 


Food Service 


Meals will be available at the following campus locations. 
Saturday only: Top of the Campus Restaurant (located 
in Lincoln Campus Center on the 11th floor) Hours from 
5:00 p.m. to 9:00 p.m. 

Saturday and Sunday: Hatch Cafeteria 8:00 a.m. - 
10:30 p.m. Saturday: Newman Center 8:30 a.m. - 4:00 
p.m Sunday: Newman Center 8:30 a.m. - 10:00 p.m. 


Parking 


Parking will be permitted in any of the parking lots on E 
campus from 6:00 p.m. Friday until 7:00 a.m. Monday = 
at no charge. The only restrictions apply to spaces E. 
indicated as reserved for handicapped or towing zone 


ul Kangri Collection, Haridwar 
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areas. Parking at other hours is available for a fee at the 
parking garage adjacent to the Lincoln Campus Center. 


Travel and Local Information 


The University of Massachusetts, Amherst, is accessible 
by air, bus, or car. In the town of Amherst there is no 
taxi service but it is expected that Pioneer Valley Transit 
Authority (PVTA) bus service will be available to and 
from the campus. Amherst is approximately a one-hour 
drive from Bradley International Airport in Windsor 
Locks, Connecticut, which is served by such major 
airlines as American, Delta, Eastern, TWA, United, and 
USAIR. 

Participants are advised to fly in and out of Bradley 
since it is closer and more convenient than Logan 
International Airport in Boston. Peter Pan Bus Line is 
available at Bradley and runs directly to the campus. 
Peter Pan presently operates daily between the hours of 
7:00 a.m. and 8:15 p.m. (10:15 p.m. on Friday). Return 
buses to Bradley from the campus presently operate daily 
from 5:05 a.m. until 6:20 p.m. (8:20 p.m on Sunday). 

Most major car rental companies have agencies at 
Bradley International Airport. Directions for participants 
driving to the meeting are as follow: 

FROM THE NORTH: Route 91 South to Exit 25 


(South Deerfield) onto Route 116 South to UMass Exit 
onto Massachusetts Avenue. 


ALMOST PERIODIC MEASURES 
Loren N. Argabright and Jésus Gil de Lamadrid 
(Memoirs of the AMS, Number 428) | 


In this book, the authors provide a thorou 
harmonic analysis carried out on three continents, in a fiel 
concepts by authors unaware of the work of others. The boo! 
a form sufficiently abstract and general as to encompass not 
periodicity in the work of Wiener, Stepanov, Besicovitch, 
application of the general theory to the study of mixed n 
introduced by the same authors in an earlier work (Memoir 
systematically develops the concepts and results in a lei 
naturally to the next. In addition, it provides a simple, gen 

| lead to many major, loosely related results in the existin 
| Requiring a solid grounding in the theory of locall 
will be of interest to advanced graduate students in 
researchers in Fourier analysis, almost periodicity, 


Digitized by Arya Samaj FoundatiolVBretimgrsnd eGangotri 


ct 
: ; : : ch in abstra 
gh and organized presentation of a substantial portion of current resean 


Eberlein, and Jacobs. A substantial portion of the boo. rier transform | 
orm (amalgam) space and to the study of the general Fon nd 

"s of the AMS, Number 145). The present book builds on 
Surely manner from the general to the concrete, 
eral framework for formulating and proving genera 
g literature. ; 

y compact abelian groups and abstract (or classical) oun eed 

abstract harmonic analysis and topological representation : ! 
and ergodic theory. 


FROM THE SOUTH 
(Amherst) onto Route 9 to Orth top, 
lights) to UMass Exit onto Mi Nort fe 
right). 

FROM THE EAST: M T 
90) West to Exit 4 (West Spr: Umpike 
North (Holyoke Exit) to Exit 19 AS onto Rog 
9 to Route 116 North (left tu 
onto Massachusetts Avenue (turn right) 4 aS Fy; 

FROM THE WEST: Massachusetts T 
90) to Exit 4 (West Springfield), 
(Holyoke Exit) to Exit 19 (Amherst) 
Route 116 North (left turn at lights) ; 
Massachusetts Avenue (turn right) 


: Route 9 


rt 
husett; Ave 


™ at lights) out Roy, 


| 
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Weather and Local Attractions 


Weather conditions in October can vary greatly. Balm 
Indian Summer weather is expected, but rapid chan 
in conditions have brought on snow storms in the put 


Participants should be prepared for both warm and oli 
conditions. 


W. Wistar Comfort 
Associate Secretary - 
Middletown, Connect 
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219 pages (softcover), May 1990 

Individual member $16, List price $26, 

Institutional member $21 

To order, please specify MEMO/428NA 


-0. In Public DO 


charge with VISA or MasterCard. 


r aif 
rface- 
f ade by S^ c0. 
All prices subject to change. Shipment est sh maxi 1 Societ i 
delivery add, 1st book $5, each eU Men athena or ill 
Prepayment required. Order from Ame RI 02901-15 Canadi 0 
P.O, Box 1571, Annex Station, Providence, an 


d jnental Y= 
free 800-321-4AMS (321-4267) in the contin 


ly. Balm 
d changa 
| the pas. 
1 and colt 


ort 
ary 
nnectict! 


—$— 


— 


First Announcement 


- | The eight-hundred-and-sixty-first meeting of the Ameri- 


can Mathematical Society will be held at University of 
North Texas, Denton, Texas on Friday, November 2, 
and Saturday, November 3, 1990. All scientific sessions 
will be held in the Union Building on the campus. 


Invited Addresses 


By invitation of the Central Section Program Commit- 
tee, there will be four invited one-hour addresses. The 
speakers, their affiliations, and the titles of their talks 
where available are: 

AVNER D. ASH, Ohio State University, Title to be 
announced. 

PETER S. CONSTANTIN, University of Chicago, Title 
lo be announced. 

JOHN E.LUECKE, University of Texas, Austin, Title to 
le announced. 

CLARENCE WILKERSON, Perdue University, Title to 
le announced. 


Special Sessions 


| wüvitation of the same committee, there will be eleven 
d Sessions of selected twenty-minute papers. The 
x 55, and the names and affiliations of the organizers, 
| as follows: 

j Arithme j 

m tic 


DER € groups, AVNER D. AsH and MARK S. 
. fM University of Oklahoma. 
| d ic inequalities and convex bodies, ILYA BAKEL- 
bor? A & M University. 
R, Ry Spaces-functional analysis, ELIZABETH M. Ba- 
ity of X SELL G. BILvEU, and PAUL W. Lewis, Univer- 
n Texas, Denton. dm 
; ers; Ulative algebra, Scott T. CHAPMAN, Trinity 
‘Tea. AY, and Nick H. VAUGHN, University of North 


[Ten nton. 

(tom lopology and geometry, DANIEL S. FREED, 
| Vr... - WILLIAMS, and MICHAEL WoLr, University 
| Th $, Austin, — ' 


e in. - 
| Voip Probability theory of patterns and runs, ANANT P. 


' Michigan Technological University. 
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Denton, Texas 


University of North Texas 
November 2-3 


Low dimensional topology, JonN LUECKE and ROBERT 
Myers, Oklahoma State University. 

Representation theory of Lie groups,LisA MANTINI and 
ROGER C. ZIERAU, Oklahoma State University 

Differential equations, JonN W. NEUBERGER and HENRY 
A. WARCHALL, University of North Texas, Denton. 

Albebraic geometry, PETER F. STILLER, Texas A & M 
University. 

Several complex variables, EMIL J. STRAUBE, Texas A 
& M University. 

Abstracts for consideration for these sessions should 
have been submitted by the July 16, 1990 deadline. 
This deadline was previously published in the Calendar 
of AMS Meetings and Conferences and in the Invited 
Speakers and Special Sessions section of the Notices. 


Contributed Papers 


There will also be sessions for contributed ten-minute 
papers. Abstracts should be prepared on the standard 
AMS form available from the AMS office in Prov- 
idence or in Departments of Mathematics. Abstracts 
should be sent to the Editorial Department, American 
Mathematical Society, Post Office Box 6248, Providence, 
Rhode Island 02940, so as to arrive before the August 
6, 1990 abstract deadline. Participants are reminded that 
a charge of $16 is imposed for retyping abstracts that 
are not in camera-ready form. Late papers will not be 


accommodated. 


Electronic Submission of Abstracts 


This service is now available to those who use the 
TEX typesetting system and can be used with ab- 
stracts of papers to be presented at the sectional 
meetings of the AMS. Requests to obtain the pack- 
age of files may be sent electronically on Internet to 

abs-request@math.ams.com. Requesting the files electron- 
ically will likely be the fastest and most convenient way, 
but users may also obtain the package on IBM or Mac- 
intosh diskettes, available free of charge by writing to: 
American Mathematical Society, Publications Division, 


OOO EE EE Ee 
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P.O. Box 6248, Providence, RI 02940, USA. When re- Auburn Inn (2 miles from campus) | 
questing the Abstracts package, users should be sure to 820 S I-35E at Teasley La | 


: ne, 
specify whether they want the plain TEX, .AA4S-TEX, or Telephone: 817-387-0591 Denton, TX 7629s 
the IATEX package. 


Single $35.00 Double $35.00 


Registration Royal Hotel Suites (.5 miles from c 
ee 1210 I-35E, Denton, TX 76996") 
The meeting registration desk will be located in the Tele hones 17 383.2 205 
Gallery Reception Area in the Union Building and will p Per eeee 2007 
be open from 7:00 p.m. to 9:00 p.m. on Thursday, from Single $24.00 Double $34.00 
8:00 a.m. to 2:00 p.m. on Friday, and from 8:00 a.m. Sh Hotel 3 
to noon on Saturday. The registration fees are $30 for AMI jer (5 miles from campus) 
members of the AMS, $45 for nonmembers, and $10 for Fa a Ju Denton, TX 76205 
students or unemployed mathematicians. a onone 817-565-8499 s 
Single $53.00 Double $58.00 n 
Petition Table - 
A petition table will be set up in the registration area. Food Service i 
Additional information about petition tables can be A 4 
found in a box in the Columbus meeting announcement Many fast food restaurants are located within two blocks | « 
in the April 1990 issue of Notices. of the campus, and more formal dining is available a ic 
the Sheraton Hotel and several local restaurants. Food | ph 
Accommodations service in the Union will only be available according to | Le 


the following schedule: Breakfast, lunch, and sandwiches 
until 5:00 p.m. on Thursday; breakfast and lunch o M 
Friday; and lunch only on Saturday. 


Special rates have been negotiated at selected local hotels, 
all of which are located on the I-35 corridor. Both the 
Royal Hotel Suites and the Sheraton are within easy 
walking distance of the campus. Participants should 


Travel 

make their own arrangements directl with the hotel : : ; by 
of their choice and n. for the d AMS meeting Denton is located approximately 7 niles no te 
rate. The rates listed are subject to change and do not and Fort Worth and 25 miles north o ‘or airlines. Airpot p 
include applicable taxes. The deadline for reservation at Suport ERI i8 served by most he DFW Internation " 

all locations is October 1, 1990 to obtain the published shuttle service is available from the o to fit 
: : ; 2 Airport to Denton (Telephone 817-565-9936 tw _ A 
rates. The AMS is not responsible for rate changes or IpO) ; However, since om jo 
accommodations offered by hotels/motels. days in advance for reservations). Ho j Suites andthe | 
> ; way fare is $16 and only the Royal Hote distance fot | , 
Holiday Inn (2.5 miles from campus) Sheraton Hotel are within easy walking C! 4 


E der renting? | 
1500 Dallas Drive, Denton, TX 76205 


Telephone: 817-387-3511 
Single $40.00 Double $40.00 


campus, those flying to DFW should cons! | 
car and driving to Denton. | 


Weather 


m 
with mie 
LaQuinta Motor Inn (1.5 miles from campus) Autumn in North Texas is a pleasant ee rain A 
700 Fort Worth Drive, Denton, TX 76205 sunny weather punctuated by short perio 5 dep? i3 
Telephone: 817-387-5840 


er 1$ 9^ nt. 
The average temperature for Novemb d 55 pero jh 


di oun 
i Fahrenheit with relative humidity af ember 8. Em 
"im og ee E00 The average date of the first freeze 1S OX 
Motel 6 (3 miles from campus) Magii o 
I-35 North of University Drive, Denton, TX 76205 Andy Roy eoret ir 
Telephone: 817-566-4798 Associate Sy nom li 
rman, | 
Single $21.95 Double $27.95 No | 
[5 
ud 
hi 


IA 
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Irvine, California 


20; 
University of 
California, Irvine 
November 10- 11 
|! First Announcement 
The eight-hundred-and-sixty-second meeting of the Amer- Moduli space applications, MicHAEL D. FRIED and 
ican Mathematical Society will be held at the University DaAviD HARBATER, University of California, Irvine. 
of California, Irvine (UCI) campus at Campus Blvd Quantum and statistical mechanics, ABEL KLEIN, Uni- 
in Irvine, California on Saturday, November 10th, and versity of California, Irvine. 
| Sunday, November 11th, 1990. All Special Sessions and Geometric p.d.e.'s: mean and scalar curvature prob- 
0 blocks | sions for contributed papers will be held in the Phys- lems, NICHOLAS J. KOREVAAR and ANDREJS E. TREIBERGS, 
ilable at | ial Sciences complex: Physical Sciences I or II, the University of Utah. 
s. Food Physical Sciences Lecture Hall or the Physical Sciences Operator theory/operator algebras, BERNARD Russo, 
rding V | Lecture Facility. This meeting will be held in conjunction University of California, Irvine. 
dwichs | with a meeting of the Southern California Section of the Abstracts for consideration for these sessions should 
inch €! | Mathematical Association of America. have been submitted by the July 16, 1990 deadline. 
This deadline was previously published in the Calendar 
Invited Add of AMS Meetings and Conferences and in the Invited 
arte TESSES Speakers and Special Sessions section of the Notices. 
f Dalis ly invitation of the Western Section Program Commit- 
rational tte, there will be three invited one-hour addresses. The Contributed Papers 
Airport peakers, their affiliations, and the titles of their talks 3 
rational Where available are: There will also be sessions for contributed ten-minute 
to five JENNIFER T. CHAYES, University of California, Los papers. Abstracts should be prepared on the standard 
ce one: Angeles, Nature of the critical phenomonen in self- AMS form available from the AMS office in Prov- 
and the | organized criticality. idence or in Departments of Mathematics. Abstracts 
e from ICHAEL D. FRIED, University of California, Irvine, should be sent to the Editorial Department, American 
nting? | ameter spaces in the inverse Galois Problem. Mathematical Society, Post Office Box 6248, Providence, 
ICHOLAS J. Korevaar, University of Utah, Con- Rhode Island 02940, so as to arrive before the August 
|t mean curvature surfaces 6, 1990 abstract deadline. Participants are reminded that 
a charge of $16 is imposed for retyping abstracts that 
; mil are not in camera-ready form. Late papers will not be 
un a. Special Sessions accommodated. 
jeg? Sequtation of the same committee, there will be eight 
eU |g i Sessions of selected twenty-minute papers. The Electronic Submission of Abstracts 
an Re F 
Pas STONE namesand affiliation This service is now available to those who use the TX 
UNS : : ith abstracts O 
ombi j i ty typesetting system and can be used with a 
ji of Corn go groups, FRANK CANNITTO, University E to be presented at the spring sectional sicot: 
a n Frobabilip TAE ; cs JENNIFER ings of the AMS. Requests to obtain the package 
pom Pus. Y theory in mathematical phy 2a s Cali- of files may be sent electronically on Internet to 
l Mi, 3 ee LEN H. SwiNpLE, University abs-request@math.ams.com. exe the files oe 
p Meracy; cs: - nically will likely be the fastest and most convenien 
ET ee between group theory and logic, PAUL C. s a users may also obtain the package on IBM or 
Inter lversity of California, Irvine. M T A ilable free of charge by writing 
| j 2 acintosh diskettes, availa rge t B 
| in, Wee between group theory and geometry mure z to: American Mathematical Society, Publications Divi- 
i Eni Aer D. FRIED and RoBERT M. GURALNICK, sion, P.O. Box 6248, Providence, RI 02940, USA. When i 
E i o California, Irvine. CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar REA 


requesting the abstracts package, users should be sure to 
specify whether they want the plain TEX, A,4S-TEX, or 
the IATEX package. 


Registration 


The meeting registration desk will be located in the 
lobby of the Physical Sciences II building, near Parking 
Lot 12, and will be open from 8:00 a.m. to 4:00 p.m. 
on Saturday, and 8:00 a.m. to noon on Sunday. The 
registration fees are $30 for members of the AMS, $45 
for nonmembers, and $10 for students or unemployed 
mathematicians. There is a special one-day fee of $15 
for MAA members on Saturday only. 


Social Event 


The MAA portion of the Conference will have a luncheon 
speaker, Harvey B. Keynes. On Saturday night, various 
of the Special Session organizers have been encouraged 
to arrange a dinner of Special Session attendees and 
speakers. Participants are encouraged to ask any Special 
Session organizer about this event. 


Petition Table 


A. petition table will be set up in the registration area. 
Additional information about petition tables can be 
found in a box in the Columbus meeting announcement 
in the April 1990 issue of Notices. 


Accommodations 


Unfortunately, there is no housing available on the 
campus during the year; however, four of the hotels do 
offer shuttle service to UCI. All hotels offer shuttle service 
to and from Orange County Airport (on MacArthur Blvd) 
and taxi service is available from each hotel to the UCI 
campus. Hotel listings will appear in the September 
Notices. 


Food Service 


On the UCI campus, lunch will be available at “Joe’s on 
the Green,” which serves hefty sandwiches, many flavors 
of pizza, pasta, beer, wine, etc. It will be open especially 
for the conference and service is expected to be excellent. 
For more formal dining, the “Market Place” across from 
Campus Boulevard has wonderful shops and at least four 
restaurants, one of them serving Chinese food. 


Travel 


There are two convenient airports to the conference: Los 
Angeles International Airport (LAX) andcQrangeowntyi Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundat WA@etane@s and eGangotri 


Airport (OCA)) also known a 
Shuttle service is available to UC 
from OCA. There is also a conveni 

service from LAX to OCA, For puta or 
car to the campus, please see the folna Tavelin 
LAX to MacArthur Boulevard: When | ng i 
the Sepulveda exit. Stay in the right ou 
until you see a sign that Says 405 Soa 

that corner and then immediately get in i TI Tight 
the marker indicating the entrance to the r left lane p. 
merging into the freeway traffic, dri reeway, A 
45 minutes) until you see the exit across from 0 
streets for Irvine include MacArthur Blvd, Jamb t 
Culver. Turn left on MacArthur Blyd » P 
beach. Drive approximately five min 
and under a viaduct, to University Ave exit At that 


S th 


e John W 
I Or to a ayne Aity, 


hy 


tel 
A. The 


< soree, and 
d, heading for the 


utes past Jamboree 


point, you will see a sign for UCI; tum Tight and drive 
down the long exit ramp to the bottom of the hill, Tum 
right and enter the campus on the first street, California 
Street. Follow the signs to the parking Kiosk, the Sciences 
Complex and Parking Lot 12. 


Parking 


The UCI Physical Sciences Complex is located nar: 
collection of large parking lots on Circle Drive. Principal 
among these is Parking Lot 12. There is no parking fe 
on Sunday. Kiosks for the parking stickers for Saturday 
are located at all three large entrance streets Ce 
Bridge, and Berkeley) to the University. Parking stc 
are $4 for all day and $3 for half a day. 
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Invited Speakers and 
Special Sessions 


Invited Speakers 

at AMS Meetings 
The individuals listed below have accepted invitations 
jaddress the Society at the times and places indicated. 
For some meetings, the list of speakers is incomplete. 


Amherst, MA, October 1990 
Christopher B. Croke John J. Mallet-Paret 
William M. Goldman Henry P. McKean, Jr. 


Denton, TX, November 1990 
John Luecke 
Clarence W. Wilkerson 


Avner D. Ash 
Peter S. Constantin 


: Irvine, CA, November 1990 
Feanifer T. Chayes Nicholas J. Korevaar 
Michael D. Fried 


ee San Francisco, CA, January 1991 
Michael F, 


(Gib Atiyah Robert D. MacPherson 
Shin bs Lecture) (Colloquium Lectures) 
| WS Chern Grigorii Aleksandrovič 
| NAA Lecture) Margulis 
ams, A. Herb Frank Morgan 
| Maria AA Lecture) (AMS/MAA Lecture) 
: Klawe Kenneth A. Ribet 
| Héctor J. Sussmann 
lonia g, p, South Bend, IN, March 1991 
Donald : Makar-Limanov Stephen D. Smith 
- Saari Deane Yang 
Meh Tampa, FL, March 1991 
Ng Alvarez Michel L. Lapidus 
| : DeVore Donald St. P. Richards 
f 


Orono, ME, August 1991 


| [9 RM Schoen 
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Fargo, ND, October 1991 


Ian D. Macdonald 
Harald Upmeier 


Sylvia M. Wiegand 


Baltimore, MD, January 1992 
Michael E. Fisher 
(Gibbs Lecture) 


Invited addresses at Sectional Meetings are selected 
by the Section Program Committee, usually twelve to 
eighteen months in advance of a meeting. Members 
wishing to nominate candidates for invited addresses 
should send the relevant information to the Associate 
Secretary for the Section who will forward it to the 
Section Program Committee. 


Organizers and Topics 
of Special Sessions 
The list below contains all the information about Spe- 
cial Sessions at meetings of the Society available at the 
time this issue of Notices went to the printer. The sec- 
tion below entitled Information for Organizers describes 
the timetable for announcing the existence of Special 


Sessions. 


October 1990 Meeting in Amherst, Massachusetts 
Eastern Section 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: Expired 
Deadline for consideration: Expired 
Colin C. Adams, Hyperbolic manifolds 
M. K. Bennett and Garrett Birkhoff, Lattices, geometry, 
and combinatorics 
Melvyn S. Berger and Robert A. Gardner, Nonlinear 
dynamics in mathematics and science 
Haskell Cohen, Semigroups 
william M. Goldman and Bernard Maskit, Discrete 
groups and geometric structures in 2, 3 and 4 dimen- 
sions 
James E. Humphreys 
algebraic groups 
Chjan C. Lim, Algebraic graph theory 


and Ivan Mirković, Lie groups and 


V. S. Prasad, Ergodic theory 


Charles Radin and Marjorie Senechal, Aperiodicity and 
order 


November 1990 Meeting in Denton, Texas 
Central Section 
Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 
Deadline for consideration: Expired 

Avner D. Ash and Mark S. Reeder, Arithmetic groups 

Elizabeth M. Bator, Russell G. Bilyeu and Paul W. Lewis, 
Banach spaces—functional analysis 

Ilya Bakelman, Geometric inequalities and convex bodies 

Scott T. Chapman and Nick H. Vaughan, Commutative 
algebra 

Daniel S. Freed, Robert F. Williams and Michael Wolf, 
Texas topology and geometry 

Anant P. Godbole, The probability theory of patterns and 
runs 

John Luecke and Robert Myers, Low dimensional topol- 
ogy 

Lisa Mantini and Roger C. Zierau, Representation theory 
of Lie groups 

John W. Neuberger and Henry A. Warchall, Differential 
equations 

Peter F. Stiller, Algebraic geometry 

Emil J. Straube, Several complex variables 


November 1990 Meeting in Irvine, California 
Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: Expired 
Deadline for consideration: Expired 
Frank Cannitto, Combinatorial groups 
Jennifer T. Chayes and Glen H. Swindle, Probability 
theory in mathematical physics 
Paul C. Eklof, Interactions between 
logic 
Michael D. Fried and Robert M. Guralnick, Interactions 
between group theory and geometry/number theory 
Michael D. Fried and David Harbater, Moduli space 
applications 
Abel Klein, Quantum and statistical mechanics 
Nicholas J. Korevaar and Andrejs E. Treibergs, Geomet- 
ric p.d.e.'s: mean and scalar curvature problems 
Bernard Russo, Operator theory/operator algebras 


group theory and 


January 1991 Meeting in San Francisco, California 
Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 
Deadline for consideration: September 19, 1990 
Alok Aggarwal and Maria M. Klawe, To be announced 
Frederick J. Almgren, Albert Marden and Jean E. Taylor, 
Computing optimal geometries 
William Beckner and J. Michael Pearson, Geometric 
Fourier analysis 
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Melvyn S. Berger, Turbulence 

Bruce E. Blackadar, C* 
topology 

Ed Dubinsky and James J. aput, R 
graduate education (AMS/MAA s esearch 

Naomi Fisher, Harvey B. Keynes and a 


- algebras and nop 


Mathematics and education reform Wage 
John R. Graef and Jack K. Hale, Oscillati 
ics in delay equations On and à 


Kevin A. Grasse and Héct 
nounced D Sussmann, To be oh 
Helmut Groemer and Jane Yea 
in convexity 
William B. Jacob, Real algebraic geometry 
d J. Katz and David E. Rowe, History of Mathemg 
Esther R. Lamken, Combinator 
Kirk E. Lancaster, Boundary b 
tial equations 
M. Susan Montgomery and Earl J. Taft, Hopf algebras 
David Mumford, Automatic theorem proving 
Kenneth A. Ribet, Arithmetical algebraic geometry 
Lester J. Senechal, Research papers by undergraduates 
Antoinette Trembinska, Entire function theory 


ger, Analytical Metheds 


ial design theory 
ehavior in partial differen. 


March 1991 Meeting in South Bend, Indiana 
Central Section : 
Associate Secretary: Andy R. Magid 
Deadline for organizers: Expired 
Deadline for consideration: December 13, t o 
Gail R. Letzter, Peter Malcolmson and Fran 


Noncommutative ring theory 


March 1991 Meeting in Tampa, Florida 
Southeastern Section a 
Associate Secretary: Joseph ay 
Deadline for organizers: P 1990 
Deadline for consideration: December 13, 


ima 


regon 
June 1991 Meeting in P. ortland, e 
Western Section W Small 
Associate Secretary: Lance er 13, 1990 
Deadline for organizers: Senay 5, 1991 
Deadline for consideration: Ma 


; Maint 

August 1991 Meeting in ORE? Small 
Associate Secretary: Y 

Deadline for organizers: NOK 

Deadline for consideration: " 
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Meeting in Fargo, North Dakota 
Central Section 
Associate Secretary: Andy R. Magid 

Deadline for organizers: January 25, 1991 
Deadline for consideration: July 11, 1991 

n Comez, Ergodic theory 

]| E. Nygard, Operations research 

H. Olsen and Mark Pavicic, Mathematical foun- 

of computer graphics 

n E. Shreve, Graph theory 

Ubhaya, Approximation theory 


october 1 991 


nt A. 


yember 1991 Meeting in Santa Barbara, California 
Western Section 
Associate Secretary: Lance W. Small 
Deadline for organizers: February 7, 1991 
Deadline for consideration: August 20, 1991 


January 1992 Meeting in Baltimore, Maryland 
Associate Secretary: W. Wistar Comfort 
Deadline for organizers: April 8, 1991 
Deadline for consideration: September 11, 1991 


March 1992 Meeting in Tuscaloosa, Alabama 
Southeast Section 
Associate Secretary: Joseph A. Cima 
Deadline for organizers: June 13, 1991 
Deadline for consideration: To be announced 


March 1992 Meeting in Springfield, Missouri 
Central Section 
Associate Secretary: Andy R. Magid 
Deadline for organizers: June 26, 1991 
Deadline for consideration: To be announced 


June 1992 Meeting in Cambridge, England 
Associate Secretary: Robert M. Fossum 
Deadline for organizers: September 28, 1991 
Deadline for consideration: To be announced 


January 1993 Meeting in San Antonio, Texas 
Associate Secretary: Lance W. Small 
Deadline for organizers: April 13, 1992 
Deadline for consideration: To be announced 


August 1993 Meeting in Vancouver, 


British Columbia, Canada — 
Associate Secretary: Andy R. Magid 
Deadline for organizers: November 11, 1992 
Deadline for consideration: To be announced 


January 1994 Meeting in Cincinnati, Ohio 
Ssociate Secretary: Joseph A. Cima 
Deadline for organizers: April 5, 1993 
Deadline for consideration: To be announced 


J . 
anuary 1996 Meeting in Orlando, Florida 
Ssociate Secretary: W. Wistar Comfort 
Deadline for organizers: April 12, 1995 E 
eadline for consideration: To be.angounced i PASE ir 


tri 


Invited Speakers and Special Sessions 


Information for Organizers 
Special Sessions at Annual and Summer Meetings are 
held under the supervision of the Program Committee 
for National Meetings ( PCNM). They are administered 
by the Associate Secretary in charge of that meeting 
with staff assistance from the Meetings and Editorial 
Departments in the Society office in Providence. 

According to the “Rules for Special Sessions” of the 
Society, Special Sessions are selected by the PCNM from 
a list of proposed Special Sessions in essentially the same 
manner as Invited Speakers are selected. The number 
of Special Sessions at a Summer or Annual Meeting 
is limited. The algorithm that determines the number 
of Special Sessions allowed at a given meeting, while 
simple, is not repeated here, but can be found in “Rules 
for Special Sessions" on page 614 in the April 1988 issue 
of Notices. 

Each Invited Speaker is invited to generate a Special 
Session, either by personally organizing one or by having 
a Special Session organized by others. Proposals to 
organize a Special Session are sometimes requested 
either by the PCNM or by the Associate Secretary. Other 
proposals to organize a Special Session may be submitted 
to the Associate Secretary in charge of that meeting (who 
is an ex-officio member of the committee and whose 
address may be found below). These proposals must be 
in the hands of the PCNM at least nine months prior to 
the meeting at which the Special Session is to be held in 
order that the committee may consider all the proposals 
for Special Sessions simultaneously. Proposals that are 
sent to the Providence office of the Society, to Notices, 
or directed to anyone other than the Associate Secretary 
will have to be forwarded and may not be received in 
time to be considered for acceptance. 

It should be noted that Special Sessions must be 
announced in Notices in such a timely fashion that any 
member of the Society who so wishes may submit an 
abstract for consideration for presentation in the Special 
Session before the deadline for such consideration. This 
deadline is usually three weeks before the deadline for 
abstracts for the meeting in question. : 

Special Sessions are very effective at Sectional Meet- 
ings and can usually be accommodated. The processing 
of proposals for Special Sessions for Sectional Meetings 
is handled in essentially the same manner as for Annual 
and Summer Meetings by the Section Program Commit- 
tee. Again, no Special Session at a Sectional Meeting 
be approved so late that its announcement appears 
e deadline after which members can no longer 
presentation in that — 


may 
past th 1 : 
send abstracts for consideration for 


ial Session. vE 
LS Society reserves the right of first refusal for the d 
publication of proceedings of any Special Session. These 
proceedings appear in the book series € Orary — 
Mathematics. 


ul Kangri Collection, Haridwar 


More precise details concerning proposals for and 
organizing of Special Sessions may be found in the 


"Rules for Special Sessions" or may be obtained from 
any Associate Secretary. 


Proposals for Special Sessions to the 


Associate Secretaries 
The programs of Sectional Meetings are arranged by the Associate 
Secretary for the section in question: 
Western Section 
Lance W. Small, Associate Secretary 
Department of Mathematics 
University of California, San Diego 
La Jolla, CA 92093 
Electronic mail: g-small@math.ams.com 
(Telephone 619 - 534-3590) 
Central Section 
Andy R. Magid, Associate Secretary 
Department of Mathematics 
University of Oklahoma 
601 Elm PHSC 423 
Norman, OK 73019 


Electronic mail: g-magid(gmath.ams.com 
(Telephone 405 - 325-6711) 

Eastern Section 
W. Wistar Comfort, Associate Secretary 
Department of Mathematics 
Wesleyan University 
Middletown, CT 06457 
Electronic mail: g-comfort(gmath.ams.com 
(Telephone 203 - 347 - 94] 1) 


Southeastern Section 


Joseph A. Cima, Associate Secretary 
Department of Mathematics 

University of North Carolina, Chapel Hill 
Chapel Hill, NC 27599 — 3902 

Electronic mail: B-cima(gmath.ams.com 
(Telephone 919-962- 1050) 


As a general rule, members who anticipate organizing Special 
Sessions at AMS meetings are advised to seek approval at least nine 
months prior to the scheduled date of the meeting. No Special Sessions 
can be approved too late to provide adequate advance notice to 
members who wish to participate. 


Information for Speakers 
A great many of the papers presented in Special Sessions 
at meetings of the Society are invited papers, but any 
member of the Society who wishes to do so may submit 
an abstract for consideration for presentation in a Special 
Session, provided it is received in Providence prior to 
the special early deadline announced above and in the 
announcements of the meeting at which the Special 
Session has been scheduled. Contributors should know 
that there is a limitation in size of a single Special 
Session, so that it is sometimes true that all places are 
filled by invitation. Papers not accepted for a Special 


Session are considered as ten-minute FORE butEd RaReEsianari 
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Mathematical Society, Publications Division, P.O, By 
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the abstracts package, users should be sure to specify 


whether they want the plain TEX, AmMS-TEX, or the LIX 
package. 
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Number of Papers Presented 


Joint Authorship m 
Although an individual may present only one TT 
contributed paper at a meeting, any combinan e 
authorship may be accepted, provided no Rs 
speaks more than once. An author can speak e 
in more than one Special Session at the same m 
An individual may contribute only E 
title in any one issue of Abstracts, but a addition V 
are treated as a separate category. Thus joint à 
abstracts from two individual authors, Ay 
by them may also be accepted for an Issu% 


Site Selection for Section js 
Sectional Meeting sites are recomm 
sociate Secretary for the Section ies d 
Committee of Associate Secretaries teen 10 1 
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a joint Mathematics Meetings in San Francisco 


Internet to abs-request@math.ams.com. Requesting the 
files electronically will likely be the fastest and most 
convenient way, but users may also obtain the package 
on IBM or Macintosh diskettes, available free of charge 
by writing to: Secretary to Director of Publication, 
American Mathematical Society, Publications Division, 
P.O. Box 6248, Providence, RI 02940. When requesting 
the abstracts package, users should be sure to specify 
whether they want the plain TEX, A\4S-TEX, or the IATEX 


Contributed papers are being accepted on several topics 
in collegiate mathematics for presentation in contributed 
paper sessions at the meeting. The topics, organizers, 


e Professional development for teachers of mathemat- 
ics, JOHN DossEv, Illinois State University, and 
ELIZABETH J. TELES, Montgomery College, Maryland. 


This session is sponsored by the Committee on Fac- 
ulty Development (John Dossey, chair). Papers are in- 
vited that describe departmental, system, state, regional, 
or sectional programs aimed at promoting continued 
faculty growth in mathematics or its teaching. Special 
consideration will be given to programs which are easily 
transported from one setting to another. Topics to be dis- 
cussed can include, but are not limited to, the following: 
special faculty study programs, focused colloquia series, 
reading/study groups, teaching improvement programs, 


Statistics and probability, SHELDON P. Gorpon, Suf- 
folk Community College, and FLORENCE S. GORDON, 
New York Institute of Technology. Friday and/or 


Contributed papers on any issue relating to statistics 
and probability courses in the mathematics curriculum 
are welcome. For instance, 1.) What are some innovative 
approaches to teaching these courses (such as the use of 
computers and other technology, simulations, exploratory 
data analysis or student “research” projects)? 2.) What 
al literacy mean for liberal arts, science, 
science students? 3.) 
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tically i, | iminary announcement is made to encourage members' 
equestim participation and to provide lead time for submission 
Stest and | of abstracts for consideration in AMS Special Sessions 
btain the | and for submission of abstracts for AMS and MAA 
lable frel. Contributed Paper Sessions. 
American package. Again, late papers will not be accepted. 
P.O. Bot AMS Special Sessions 
"QUU | It is hoped that the list of Special Sessions for this 
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he BIEN | Most of the papers to be presented at these Special 
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tibuting an abstract for the meeting who feels that his 
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a arlier than the normal deadline for contributed papers, in 
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"T tracts should be prepared on the standard AMS 
s | 0m available from the AMS office in Providence or in 
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| Office Box 6248, Providence, Rhode Island 02940, 
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What statistical ideas are being introduced into the 
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secondary curriculum and what are the implications for 
the undergraduate curriculum? 


e Alternatives to the lecture method, JAMES R.C. LEITZEL, 
The Ohio State University. Friday and/or Saturday. 


This session, sponsored by the Committee on the 
Mathematical Education of Teachers (COMET), will be 
devoted to classroom practices which provide alterna- 
tives to a strictly lecture approach. Papers are solicited 
which address strategies and techniques for classroom 
practice across a variety of topics in the undergradu- 
ate curriculum. Presentations which represent large and 
small class size and upper division as well as lower 
division courses are desired. 


e Humanistic mathematics, ALVIN WHITE, Harvey 
Mudd College and Humanistic Math Network, MAR- 
ILYN FRANKENSTEIN, University of Massachusetts, 
Boston, and Joan COUNTRYMAN, Germantown 
Friends High School. Wednesday and/or Thursday 


Contributions are invited that describe teaching, us- 
ing, or creating mathematics as a humanistic discipline. 
The paper should describe the experience and its effect, if 
any, on the point of view. Philosophical and/or historical 
papers that contribute to mathematics as a humanistic 
discipline are also welcome. 


e Lesser known geometrical gems, DON CHAKERIAN, 
University of California, Davis, RICHARD PFEIFER, 
San Jose State University, and JANE SANGWINE- 


YAGER, Saint Mary’s College. Wednesday and/or 
Thursday 


Contributed papers are invited which illustrate inter- 
esting but not widely known results which may be used 
by the teacher to enliven an upper division geometry 


i i NS 
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minutes. Individuals wishing t 
these sessions should send th 
the MAA Washington office 
NW, Washington, DC 20036 


y limited to ten minutes 
may be given UD to twenty 
O submit papers for any af 
e following information t 
at 1529 Eighteenth Street, 
by September 25: 


l. A page giving the author's name, author's address, 
the intended session, and a one-paragraph abstraci 
(for distribution at the meeting); 

2. A one-page outline of the presentation. 


Rooms where sessions of contributed papers will be 
held are equipped with overhead projector and screen. 
Blackboards are not available. Persons having other 
equipment needs should contact the MAA Associate Sc 
retary (Kenneth A. Ross, Department of Me 
University of Oregon, Eugene, OR 97403) as hen 
possible, but in any case prior to November Nae 
request, the following will be made available: one 4 
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International Congress of Mathematicians 


Kyoto, JAPAN 
August 21-29, 1990 


The following is the most current list of invited speakers 
ust received from Kyoto. Please note that this is not 
he final program and is subject to change. Interested 
readers should refer to the Second Announcement of the 
Congress reproduced on pages 188 — 212 of the February 
1990 issue of Notices for further information. 


Plenary Speakers 

SPENCER BLOCH, Recent work on motifs 

STEPHEN A. Cook, Complexity theory and logic 

Boris L. FEIGIN, Lie cohomological approach to con- 
formal field theory 
| ANDREAS FLOER, Elliptic methods in Morse theory 
| YASUTAKA IHARA, Braids, Galois groups and some 
| tithmetic functions 

VAUGHAN F. R. Jones, Von Neumann algebras in 
‘ology and physics 

lásztó Lovász, Geometric algorithms and algorith- 
(mic geometry 
GronGE Lusztic, Character sheaves 
| NDREW J. Maspa, The interaction of nonlinear anal- 
|S and modern applied mathematics 

GREGORI A. MARGULIS, Lie groups and ergodic theory 
ICHARD B. MELROSE, Pseudodifferential operators, 
“s and singular limits $ 
| DUM Moni, Birational classification of algebraic 

Yakov G, Smar, Hyperbolic billiards 
ation K. UnLensEck, Non-linear partial differential 
| te, and topology aye NU are 
[soy ANDER N. VARCHENKO, Multidimensiona 7 
[felg the ric functions and their appearance in conforma 
} °ry, algebraic K-theory, algebraic geometry, etc. 


Orn 


i 
Section 1- Mathematical Logic 
Rup and Foundations 
Thro HRUSHOvsKI, Categorical structures 
lon DORE A. SLAMAN, Degree structures 
loy, STEEL, Iteration trees 
VAN DEN Driers, The logic of le64 feic Domain. 


List of Speakers 


Section 2- Algebra 

Jon F. CARLSON, Cohomology and modules over group 
algebras 

ROSTISLAV I. GRIGORCHUK, On the growth in group 
theory 

CRAIG HUNEKE, Infinite integral extensions and Cohen- 
Macaulay rings 

ALEXANDER R. KEMER, /dentities of associate algebras 

PAUL ROBERTS, /ntersection theory and the homologi- 
cal conjectures in commutative algebra 

Kraus W. ROGGENKAMP, The isomorphism problem 
for integral group rings 

RoBERT W. THOMASON, The local to global principle 
in algebraic K-theory 

EFM I. ZELMANOY, Restricted Burnside problem 


Section 3- Number theory 

HENRI GILLET, The Riemann-Roch theorem in arith- 
metic geometry ; 

MARTIN NEIL HUXLEY, Area, lattice points and expo- 
nential sums 

Kazuya Karo, Generalized class field theory 

V. A. KoLyvaGIn, On the Mordell- Weil and Shafarevich- 
Tate groups of modular elliptic curves 

GERARD LAUMON, Transformation de 
géometrique et formes automorphes 

Yu. V. NESTERENKO, Algebraic independence of values 
of analytic functions 

PETER SARNAK, Analytic aspects of the theory of 


automorphic forms 
Tersus SHIODA, Theory of Mordell- Weil lattices 
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Section 4- Geometry 
ROBERT FRIEDMAN, Algebraic surfaces and 4-manifolds 
Kenn Fuxaya, Collapsing Riemannian manifolds 


and its application oe 
ETIENNE Guys, The circle at infinity of negatively 
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KARSTEN GROVE, Metric and topological measure- 


ments of manifolds o ; 
HrLMUT HoFER, Symplectic invariants 
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PETER BENEDICT KRONHEIMER, Hyper-Káhler geom- 


etry and singularities in Yang-Mills moduli spaces 


Dusa McDurr, New developments in symplectic ge- 


ometry 


JOHN MILLson, Rational homotopy theory and defor- 


mation problems from algebraic geometry 


EUGENII I. SHUSTIN, Geometry of discriminant and 


topology of algebraic curves 


Joser H. M. STEENBRINK, Applications of Hodge the- 


ory to singularities 


TOSHIKAZU SUNADA, Trace formulas in spectral ge- 


ometry 


GaNG TIAN, Kdhler-Einstein metrics on algebraic 


manifolds 


Section 5- Topology 
MARCEL BOKSTEDT, Algebraic K-theory of spaces and 


the Novikov conjecture 


FRANCIS BONAHON, Low dimensional manifolds of 


negative curvature 


Davip GaBar, Foliations and the topology of 3- 


THomas G. GoopwiLLIE, The differential calculus of 


homotopy functors 


CAMERON M. GORDON, Dehn surgery on knots 
Ktyosui Icusa, Parametrized Morse theory and its 


applications 


LOWELL JONES, Topological aspects of non-positively 


curved manifolds 


SHIGEYUKI MORITA, Mapping class groups of surfaces 


and three dimensional manifolds 


HENRI Moscovici, Elliptic operators and invariants 


of non-simply connected manifolds 


VLADIMIR G. TURAEV, State sum models in low- 


dimensional topology 


Section 6 - Algebraic Geometry 
YuJIRO KAWAMATA, Canonical singularities and min- 


imal models of algebraic varieties 


JANOS KOLLÁR, The structure of algebraic threefolds 
ROBERT LAZARSFELD, Linear series on algebraic vari- 


eties 


MORIHIKO Sarro, Mixed Hodge modules 

LESLIE D. SAPER, L;-cohomology of. algebraic varieties 
CARLOS T. Simpson, Non-abelian hodge theory 
PAUL VOJTA, Arithmetic and Diophantine geometry 


Section 7 - Lie Groups and Representations 

DAN BARBASCH, Unipotent representations for real 
reductive groups 

GUNTER HARDER, Eisenstein cohomology of arith- 
metic groups and applications to arithmetic 

Masaki KASHIWARA, Crystalizing the q-analogue of 
nveloping algebras 
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Section 13 - Mathematical Physics 

RODNEY JAMES BAXTER, Solvable models in statistical 
mechanics: Do we need elliptic functions? 

SERGIO DoPLICHER, Algebras of local observables and 
quantum field theory 

JOEL FELDMAN, Constructive field theory 

Micuio JimBo, Solvable lattice models 

I. M. KricHever, The periodic problems for two- 
dimensional integrable systems 

ANTTI KUPIAINEN, Renormalization group and ran- 
dom systems 

NICOLAI RESHETIKHIN, Invariants of links and 3- 
manifolds connected with quantum groups 

GRAEME SEGAL, Geometric aspects of quantum field 
theory 

ISRAEL M. SIGAL, Quantum many-body problem 

AKIHIRO TSUCHIYA, Conformal field theory 

STANISLAW L. WORONOWICZ, Noncompact quantum 
groups 

A. B. ZAMOLODCHIKOY, title to be announced 


Section 14 - Combinatorics 

NoGa ALON, Non-constructive proofs in combinatorics 

PETER J. CAMERON, Infinite permutation groups in 
enumeration and model theory 

Masao IRI, Engineering point of view on applications 
of combinatorics 

ALEXANDER A. Ivanov, Applications of group amal- 
gams in classification of symmetric graphs 

VoJTECH RODL, Some recent results in Ramsey theory 

Eva TARDOsS, Strongly polynomial and combinatorial 
algorithms in optimization 

CARSTEN THOMASSEN, Graphs, random walks, and 
electrical networks 


Section 15- Mathematical Aspects of 
Computer Science 
LÁszLÓ Basar, Computational complexity in finite 
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LENORE BLUM, A theory of computation and complex- 
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AMIRAM HARTEN, Recent developments in shock- 


capturing schemes ; 
W. M. Kanan, Paradoxes in our concepts of numerical 
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A. V. KARZANOY, Multicommodity flow and related 
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MASATAKE Moni, Development in the double expo- 
nential formulas for numerical integration 

JAMES RENEGAR, Approximating solutions for alge- 


braic formulae: Computational complexity and condition 
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Section 17 — Applications of Mathematics 
to the Sciences 


PHiLip HorMss, Can dynamical Systems approach 
turbulence? 


YVES MEYER, Wavelets and applications 


MASAYASU Mimura, Pattern formation in reaction- 
diffusion systems 


Section 18 — History, Teaching and the Nature 
of Mathematics 

ANNICK Horiucui, Seki Takakazu (?-1708) and the 
development of mathematics in Japan during the Edo era 
(1600-1868) 
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co HARUO MURAKAMI, Teaching mathematics to stu- 
dents not majoring in mathematics- Present situation 

and future prospects 
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Hirosui Fusita, Mathematical literacy and Japanese 
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BERNARD Hopcson, The ICMI studies: Some per- 
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ical education 

JACOBUS H. VAN LINT, Structuring discrete mathemat- 
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Neural Networks 
Vancouver, Canada, August 2-3 


ET 
enty-fourth annual Symposium on Some Mathe- 
fte tw : f ; : 
gitical Questions in Biology on Neural networks will be 
wid on Thursday and Friday, August 2-3, 1990, during 
je Congress of the International Union for Pure and 
Applied Biophysics (IUPAB), July 29— August 3, 1990. 
Sof |mesymposium is sponsored by the American Mathe- 
ance of matical Society, the Society for Industrial and Applied 
elbrot g Mathematics (SIAM), and the Society for Mathematical 
as John | Biology (SMB). 

The AMS-SIAM-SMB Committee on Mathematics in 
the Life Sciences serves as the Organizing Committee for 
ihe symposium. The committee at the time this topic was 
slected consisted of Jack D. Cowan (organizer), Michael 
C. Mackey, Marc Mangel, Hans G. Othmer, Richard E. 
Mant (chairman), and John Rinzel. 
art Tl The theme of the symposium is Neural networks. 
vay of "Tere will be two morning sessions, one on Thursday 
tand jind one on Friday, August 2 and 3, each session including 
[out tte hree one-hour lectures. 
that For further information, contact the Symposium Con- 
atural ference Coordinator, AMS, P.O. Box 6887, Providence, 


1l com- 
onceptsi 


this | N029400r by electronic mail: BAV@MATH.AMS.COM. 


sand |, ^Pblications for the Landahl Travel Awards from 
i SMB for graduate students to attend this meeting 
"ld have been submitted by May 25. See the Funding 
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Information section (Landahl Travel Awards) of the April 
Notices for further details. ' 


Program 
Thursday, August 2, 9:30 a.m. 


Chairman: Robert Miura, University of British Columbia 

Neurodynamics. Jack D. Cowan, University of 
Chicago 

Learning, networks, and approximation theory. T. A. 
PocGio, Massachusetts Institute of Technology 

Neural networks, information theory, and perception 
in animals and machines. RALPH LiNSKER, IBM T. J. 
Watson Research Center 


Friday, August 3, 9:30 a.m. 
Chairman: John Rinzel, National Institutes of Health 
Learning and generalization in multi-layered neural 
networks: A statistical analysis. D. RUMELHART, Stanford 


University 
Growing and pruning neural networks: relation to sta- 
tistical mechanics. ALAN LAPEDES, Los Alamos National 


Laboratory : 
Perspectives in computational neurobiology. TERRENCE 


J. SEJNOWSKI, Salk Institute 


Etsuko Bannai 
(Memoirs of the AMS, Number 429) 


orphism group in every genus of positive definite 
ase and m > 144 for the even unimodular case). - 


Call For Topics 
For 1992 Conferences 


Suggestions are invited from mathematicians, either 
singly or in groups, for topics of the various confer- 
ences that will be organized by the Society in 1992. 
The deadlines for receipt of these suggestions, as well 
as some relevant information about each of the con- 
ferences, are given below. An application form to be 
used when submitting suggested topic(s) for any of these 
conferences (except the Short Course Series) may be ob- 
tained by writing to the Meetings Department, American 
Mathematical Society,-P.O. Box 6887, Providence, RI 
02940, or telephoning 401-455-4146, or sending E-mail 
to MEET@MATH.AMS.COM. 

Individuals willing to serve as organizers should 
be aware that the professional meetings staff in the 
Society’s Providence office will provide full support 
and assistance before, during, and after each of these 
conferences. Organizers should also note that for all 
conferences, except Summer Research Conferences, it is 
required that the proceedings be published by the Society, 
and that proceedings of Summer Research Conferences 
are frequently published. A member of the Organizing 
Committee must be willing to serve as editor of the 
proceedings. 

All suggestions must include (1) the names and affil- 
lations of proposed members and the chairman of the 
Organizing Committee; (2) a one- to two-page descrip- 
tion addressing the focus of the topic, including the 
importance and timeliness of the topic, and estimated 
attendance; (3) a list of the recent conferences in the 
same or closely related areas; (4) a tentative list of names 
and affiliations of the proposed principal speakers; and 
(5) a list of likely candidates who would be invited to 
participate and their current affiliations. Any suggestions 
as to sites and dates should be made as early as possible 
in order to allow adequate time for planning. However, 
proposers of conferences should know that, by action of 
the AMS Board of Trustees, the Meetings Department 
the Society is responsible for the final selection of 
le site for each conference and for all negotiations with 
e host institution. Individuals submitting suggestions 
r the conferences listed below are requested to recom- 
_ sites or geographic areas which would assist the 
gs Department in their search for an appropriate 
the case of Joint Summer Research Conferences 

lences, a one-, two-, or three-week 
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Serves to honor great accomplishments in mathemati 
Proceedings are normally published by the Sate 
volumes in the series Proceedings of Symposia in hn 
Mathematics. 
Topics in recent years have been: : 
1984 — Pseudodifferential operators and Fourier integral] of 
operators with applications to partial differential equ 
tions, organized by FRANÇOIS TREVES of Rutgers Univer 
sity 
1987 - The mathematical heritage of Herman Weyl, o- 
ganized by R. O. WELLS, Jr. of Rice University. 
1989 — Complex geometry and Lie theory, organized y 
JAMES CARLSON and C. HERBERT CLEMENS of the Ut 
versity of Utah. 


Deadline For Suggestions: September 1, 1990 
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Summer Institutes are intended to DE an active 
standable presentation of the state of the à 
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: ‘os and usually €* 
field of research in pure mathematics an ie Inst 
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Proceedings o 
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or algebras m got 


ESON 


pO. y 
sity of California, Berkeley, and RO Stony Br 
of the State University of New Yor ox 
1989— Several complex variables ae a 
try, organized by STEVEN G- 
University. T 

— Differential geometry, tp nid 
eu. We University of Califor’ 
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nivers 

and SHinG-Tune Yau of Harvard U rl 
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| | some Mathematical Questions in Biology 
| lie one-day symposium, sponsored jointly by the AMS, 
| MS society for Industrial and Applied Mathematics 
| n AM) and the Society for Mathematical Biology 
| Sm) "is usually held in conjunction with the annual 
| 3 sing of a biological society closely associated with 
e topic. Papers from the symposia are published by the 
BG as volumes in the series Lectures on Mathematics 
inthe Life Sciences. 
Current and recent topics: 
1987- Models in population biology, organized by ALAN 
HASTINGS Of the University of California, Davis. 
1988 - Dynamics of excitable media, organized by HANs 
ematis | & OTHMER of the University of Utah. 
Xitly | 1989—.Sex allocation and sex change: Experiments and 
in Pit! «odels, organized by MARC MANGEL of the University 
of California, Davis. 
1990-Neural Networks, organized by JAcK D. COWAN 


Integral! ofthe University of Chicago. 
al eque 


Univer 


1992 AMS-SIAM-SMB Symposium 


Maticg 
litio 
| years 
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Deadline For Suggestions: September 1, 1990 


Veyl, or 
1992 AMS-SIAM Summer Seminar 

The goal of the Summer Seminar, sponsored jointly by 
the AMS and the Society for Industrial and Applied 
Mathematics (SIAM), is to provide an environment and 
( pogram in applied mathematics in which experts can 
&change the latest ideas and newcomers can learn about 
ihe field. Proceedings are published by the AMS as 
Yolumes in the series Lectures in Applied Mathematics. 

Current and recent topics: 

1987- Computational Aspects of VLSI Design with an 
Emphasis on Semiconductor Device Simulation, orga- 
| "æd by RANDOLPH BANK of the University of Califor- 
1 Ma, San Diego. 

38- Computational solution of nonlinear systems of 
gst 0 | ations, organized by EUGENE ALLGOWER of Colorado 
2s D University. : 

" = The mathematics of random media, organized 
and ee Konrrm of Virginia Polytechnic Institute 
| E tate University and BENJAMIN WHITE of Exxon 

arch & Engineering Company. ; 
jae by - Vortex dynamics and vortex methods, organized 
CLAUDE GREENGARD of IBM T. J. Watson Research 


under | 
, active 
extend 


ng qu and CHRISTOPHER R. ANDERSON of the University 
we j fornia, Los Angeles. 
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Deadline For Suggestions: September 1, 1990 
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1992 AMS-IMS-SIAM Joint Summer 
Research Conferences in the 


Mathematical Sciences 

These conferences, jointly sponsored by the AMS, the 
Institute for Mathematical Statistics (IMS), and the So- 
ciety for Industrial and Applied Mathematics (SIAM), 
are similar in structure to those held at Oberwolfach and 
represent diverse areas of mathematical activity, with 
emphasis on areas currently especially active. Careful 
attention is paid to subjects in which there is impor- 
tant interdisciplinary activity at present. Topics for the 
seventh series of one-week conferences, being held in 
1990, are: Probability models and statistical analysis for 
ranking data; Inverse scattering on the line; Deformation 
theory of algebras and quantization with applications to 
physics; Strategies for sequential search and selection in 
real time; Schottky problems; and Logic, local fields, and 
subanalytic sets. 

If proceedings are published by the AMS, they appear 
as volumes in the series Contemporary Mathematics. 


Deadline For Suggestions: February 1, 1991 


Call for Topics for 
1992 AMS Short Course Series 

The AMS Short Courses consist of a series of introduc- 
tory survey lectures and discussions which take place 
over a period of one-and-one-half days during the Joint 
Mathematics Meetings held in January and August each 
year. Each theme is a specific area of applied mathe- 
matics or mathematics used in the study of a specific 
subject or collection of problems in one of the physical, 
biological, or social sciences, technology, or business. 

Current and recent topics: 

Combinatorial games (August 1990), Mathematical 
questions in robotics (January 1990), Cryptology and 
computational number theory (August 1989), Matrix the- i 
ory and applications (January 1989), Chaos and fractals 
(August 1988), Computational Complexity Theory Qan- 
uary 1988). Proceedings are published by the 
as volumes in the series Proceedings of Sy 
Applied Mathematics, with the approval of the 
Committee. 

dline for Suggestions: Suggestions for the J 
Bs course should be submitted by July E 
gestions for the August 1992 course should 
by December 1, 1990. i t 
Submit suggestions to: James W. Ma 
Box 6248, Providence, RI 02940. — 
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e-MATH 


€-MATH is a bulletin board service which allows mathe 
electronically with a central information source, the Am 
(AMS) offices, and with each other. The system consists of a dedicated CO 
ity and associated software supported and maintained by AM 


Moderated Electronic Bulletin Boards: The ability 
to post abstract and preprint versions of research results 
that will be submitted to refereed journals. Contributions 
will be screened by moderators selected by a committee 
appointed by the Council of the Society. Subscribers 
will be notified of new contributions and be able to 
download copies by anonymous FTP. This activity will 
mark the Society’s initial experience with extending tra- 
ditional refereeing activity to electronic publication. 


Electronic Bulletin Boards: The ability to post and 
read research announcements in the form of problems, 
solutions, and remarks. Items of professional interest 
such as parts of the Notices of the AMS, meeting sched- 
ules and agenda, Tables of Contents for selected publi- 
Cations, and new publications of the AMS will also be 


posted. Subscribers will be notified of new contribu- 
tions. 


On-line Conferencing: The ability for small groups 
(e.g., nominating committees, editorial committees, 
standing committees, research groups) to conduct 
business electronically in private conferences, 
asynchronously. 


System Access 


maticians to commy 


Nicate 
erican Mathematica 


l Socie 


Mputer faci 
S staff members 3 


Mathematically Oriented Datab 
search for correspondence or electro 
in a database comprised of the Com 
List (CML) of members of the AMS, the Mathematical 
Association of America, and the Society for Industrial 
and Applied Mathematics, by indexed fields such as 
field of research interest or location. 


ases: The ability tp 
nic mail addresses 
bined Membership 


Software Libraries: The ability to post and download 
mathematically oriented public domain software and 
courseware. TEX software developed and supported by 
the AMS will be made available in this way. Each con- 
tribution will be described by an abstract and identify 
persons or organizations, if any, responsible for support 
Contributions will be examined for their general appro- 
priateness but are offered on an as-is basis. The AMS 
assumes no liability of any kind for software made 
available through e-MATH. 


Document Delivery: The ability to order copies 
(e.g., photostatic, fax, electronic) of research es 
(e.g., Russian journals) on a fee for service basis. 


materials 


ber of 
e-MATH will be attached to the Internet, thereby allowing connections to a large Rem. 
academic and research facilities in North America, Western Europe, Eastern Eur opo 
Soviet Union. Initially, e-MATH can also be accessed via dial-in telephone lines. 


For further information, contact: 
e-MATH 
American Mathematical Society 


Phone: 401-455-4000 
Fax: 401-331-3842 

OM 
e-mail: e-MATH@MATH.AMS.C 
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New from the AMS 


_AMS T-SHIRTS | 


The Society is now offering AMS and Mathematical Reviews (MR) T-shirts! 
These attractive T-shirts are suitable for casual wear. exercisi ae 
even doing mathematics. a 
The AMS T-shirts are handsomely designed, in navy with the Society lo 

in white, or white with the Society logo in navy. Commemoratin i s 
of MR, the brightly colored MR T-shirts come in the vade e 
orange. Both kinds are 50% cotton and 50% polyester and come in small 
medium, large, and extra-large sizes. At $8 each, these T-shirts make a on 
gift, or buy one for yourself! : j 


Order Code 

TSAMWS/NA * AMS White Small 
TSAMWM/NA * AMS White Medium 
TSAMWL/NA * AMS White Large 
TSAMWX/NA . *AMS White Extra Large 


* AMS Blue Small 

* AMS Blue Medium 

* AMS Blue Large 

* AMS Blue Extra Large 


* MR Orange Small AII prices subject to change. Shipment will be made by surface. For air | 

* MR Orange Medium delivery add, Ist item $5, each additional item $3, maximum $100. 

5 Prepayment required. Order from American Mathematical Society. | 
MR Orange Large P.O. Box 1571, Annex Station, Providence, R102901-1571, or call toll 


+ MR Orange Extra Large free 800-321-4AMS (321-4267) in the continental U.S. and Canada | 
ge with VISA or MasterCard. aes 
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Mathematical Sciences 
Meetings and Conferences 


THIS SECTION contains announcements of meetings and conferences of interest to 
Some segment of the mathematical public, including ad hoc, local, or regional meetings, 
and meetings or symposia devoted to specialized topics, as well as announcements 
of regularly scheduled meetings of national or international mathematical organizations. 
(Information on meetings of the Society, and on meetings sponsored by the Society, will 
be found inside the front cover.) 

AN ANNOUNCEMENT will be published in Notices if it contains a call for papers, 
and specifies the place, date, subject (when applicable), and the speakers; a second 
full announcement will be published only if there are changes or necessary additional 
information. Once an announcement has appeared, the event will be briefly noted in each 
issue until it has been held and a reference will be given in parentheses to the month, 
year, and page of the issue in which the complete information appeared. Asterisks (*) 
mark those announcements containing new or revised information. 

IN GENERAL, announcements of meetings and conferences held in North America carry 
only date, title of meeting, place of meeting, names of speakers (or sometimes a general 
Statement on the program), deadlines for abstracts or contributed papers, and source 
of further information. Meetings held outside the North American area may carry more 
detailed information. In any case, if there is any application deadline with respect to 
participation in the meeting, this fact should be noted. All communications on meetings 
and conferences in the mathematical Sciences should be sent to the Editor of Notices, 
care of the American Mathematical Society in Providence. 

DEADLINES for entries in this section are listed on the inside front cover of each issue. In 


1990. IMACS International Workshop 
on Massively Parallel Methods in Com- 
putational Physics, Boulder, Colorado. 
(Sep. 1989, p. 914) 

1990. IMACS Conference on Computer 
Aided Design, Yugoslavia. (Sep. 1989, 
p. 914) 

1990. CWI-IMACS Symposia on Parallel 
Scientific Computing, Amsterdam, The 
Netherlands. (Feb. 1990, p. 216) 

1990. Concentration Year on Stochastic 
Models, Statistical Methods, and Algo- 


Meetings and Conferences will be published only in the September issue. In all other 


the meeting or conference falls within the twelve-month period. 


CC-0. PE eoalifornie. Los SokeAion, Haridwar 


order to allow participants to arrange their travel plans, organizers of meetings are urged 


received in Providence SIX MONTHS prior to the scheduled date of the meeting. 


ematical Sciences 


rithms in Image Analysis, Rome, 
(Apr. 1990, p. 491) 
1990-1991. Academic Year Devoted to 
Operator Theory and Complex Analysis, 
Mittag-Leffler Institute, Djursholm, Swe- 
den. (Dec. 1989, p. 1432) 


Italy. 


July 1990 


July 1990. AMS Summer Research Insti- 
tute on Differential Geometry, University 


INFORMATION, D 
Ox 6248, Providence pi AMs 


July 1990. Two 
Bebra Course at e Re n 
for Symbolic Com uai wt 
(May/Jun. 1990, p, 605)" Ling 
16~August 3. Conf 

Discrete Mathe ES 


cent Developments». Univ A 
Laramie, WY. ( } 


22-28. Konvexgeometri 

e, D 
Federal Republic of Gen Vil 
1989, p. 497) Y. (Ap, 
23-27. CADE 10 . 


: Tenth Inj 
tional Conference on Automated i 


tion, West Germany. (Feb, 1990, p, y 
23-28. Fourth International Congresso) 
Computational and Applied Mathematis 
Leuven, Belgium. (Jan. 1990, p. 58) 
23-August 4. Third Workshop on Stocis; 
tic Analysis, Silivri, Istanbul-Turkey, (Fe 
1990, p. 223) 

24-August 2. A Summer School ui 
Conference on Proof Theory, Universi 
of Leeds, Leeds, UK. (May/Jun. 195 
p. 606) 


26-29. International Conference on Ne | 
Trends in Geometric Function Then 


and Applications, University of Mars 
Madras, India. (Sep. 1989, p. 918) 
29-August 4. Mec Und Algebra 
che Geometrie, Oberwo 
public of Germany. (Apr. 1989, Ld 
30-August 4. The Fourth Die E 
Conference on Fibonacci Num 


fach, Federal Re 


A Dri. dz 
matics Courses Tdi | 


(9. 1 
Anahein 
6-10. 


(Feb. 15 


t Univer 
their Applications, cs mn? 
sity, Winston Salem, NC. 


p. 1252) cc of N 
and the Numerics 0° "55 


England. (Nov. 1989, P: 


esis 
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August 199 
Real Algebraic Geom 
Forms, University © 069 p. 
ley, CA. (May/Jun- 
à Conferer || Juf- 
1-5. Topology ^'^, (May 
Georgia, Athens, 
p. 607) 
2-3. AMS-SI^ 
Some Mathematic: 
Neural Neno p» 
(Mar. 1990, P- 3 
5-9. From Topol? 


6-10. 1 
and Fin 
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Federal 
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EY j^ Meetings and Conferences 


| aw and Diversity in the Mathematical 


; (nif 


! ps (in Honor of Professor Stephen 
x ss 60th Birthday), Berkeley, CA. 
“a 1990, p. 58) 

i ^ Mathematical Methods in Tomog- 

t Pdl 


i phy Oberwolfach, Federal Republic of 
t any. (Apr. 1989, p. 497) 
International Conference on Ap- 


ly iell 
4 H Theory, Hungary. (Oct. 1989, 


Re pximation 
ip 1097) 
41, AMS Short Course on Combinato- 


i ial Games, Columbus, Ohio. 


| INFORMATION: M. Foulkes, AMS, P.O. 
Box 6248, Providence, RI 02940. 


16-9. 1990 Joint Statistical Meetings, 
1 Anaheim, CA. (Mar. 1988, p. 466) 

sul 6-10. Singularities, Honolulu, Hawaii. 
is (Feb. 1990, p. 223) 

16-10. Workshop on Geometric Methods 
is and Finiteness Properties for Arithmetic 
Fh Groups and Related Topics, Bielefeld, 
federal Republic of Germany. 


ul PROGRAM: The Sonderforschungsbere- 
i! | ich 343 and the Fakultät für Math- 
ematik will support a five day work- 
shop. It will focus on geometric meth- 
ods and finiteness properties for arith- 
metic groups and related topics. It will 
* | offer the opportunity to meet and to 
explore topics of common interest to 
is | people working on buildings, anal- 
t | ogous complexes, arithmetic groups 
) | and finiteness properties. There will 
ul | be lectures and there will be time 
nl | reserved for discussions. 

* | INFORMATION: H. Abels, Fakultät für 
Mathematik, Postfach 8640, 4800 
| Bielefeld, F.R. Germany. 


8 | 

i a tnt Mathematics Meetings, Ohio 

| mE niversity, Columbus, OH. (includ- 
AW Summer meetings of the AMS, 
axi MAA and PME). This is the 75th 

, "Mversary of the MAA. 


qoc di 
| Be ORMATION: H. Daly, AMS, P.O. 
t | "9X 6248. Providence, RI 02940. 


a 


^ 


SL The fi ; 
| shop, yc e Fifth KIT Mathematics Work- 
f | jon V otea Institute of Technology, Tae- 
T. mont (Mar. 1990, p. 330) 

lomia. Sonto '90, University of Cali- 
) 2-495) anta Barbara, CA. (Apr. 1990, 


t qus 
| 3, 
= E Eni, oTKShop on Using Technology 
M Calen) ce the Teaching and Learning 
The 0 Us and Precalculus Mathematics, 


10 State University, Columbus, 


, 


OH. (Mar. 1990, p. 330) 


12-18. Algebraische Zahlentheorie, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1989, p. 497) 

12-18. Pre-Congress Topology Confer- 
ence, University of Hawaii, Honolulu, 
HI. (Feb. 1990, p. 223) 

13-16. Alaska Conference, Quo Vadis, 
Graph Theory?, University of Alaska, 
Fairbanks, AK. (Oct. 1989, p. 1097) 
13-17. Fifth International Conference 
on Hadronic Mechanics and Nonpoten- 
tial Interactions, University of Northern 
Iowa, Cedar Falls, Iowa. (Jul./Aug. 1989, 
p. 768) 

13-17. Eleventh IFAC World Congress, 
Tallin, USSR. (Sep. 1989, p. 918) 
13-17. Algebraic Geometry and Ana- 
lytic Geometry, Tokyo, Japan. (Sep. 1989, 
p. 919) 

13-17. 1990 International Conference on 
Parallel Processing, Pennsylvania State 
University, University Park, PA. (Dec. 
1989, p. 1438) 

13-17. NSF/CBMS Conference on Ran- 
dom Number Generation and Quasi-Monte 
Carlo Methods, Univ. of Alaska, Fair- 
banks, AK. (Mar. 1990, p. 331) 
*13-17. Third International Colloquium 
on Group Theory, Debrechen, Hungary. 


INFORMATION: E. Szabo, Kossuth La- 
jos Univ., Mathematical Institute, De- 
brechen, Pf. 12, H-4010 Hungary. 


13-18. Institute of Mathematical Statis- 

tics Fifty-third Annual Meeting(jointly 

with the Second World Congress of the 

Bernoulli Society), Uppsala, Sweden. (Sep. 
1989, p. 919) 

13-18. Tsukuba International Confer- 

ence on Representations of Algebras and 

Related Topics, University of Tsukuba, 

Japan. (Nov. 1989, p. 1253) 

14-18. The Asian Mathematical Con- 

ference 1990, Hong Kong, China. (Sep. 

1989, p. 919) 

14-18. Harmonic Analysis, Sendai 1990, 

Tohoku University, Sendai, Japan. (Feb. 

1990, p. 223) 

14-18. Zeta Functions in Geometry, 

Tokyo Institute of Technology, Tokyo, 
Japan. (Feb. 1990, p. 223) 

15-19. International Conference on Knot 
Theory & Related Topics, Naniwa-Kaikan 
Hotel, Osaka City, Japan. (Please note 
change in location from Apr. 1989, p. 497) 


mutative Algebra and Combinatorics, 
Nagoya University, Nagoya, Japan. (Feb. 
1990, p. 224) 
15-20. Conference on Gaussian Random 
Fields (The Third Nagoya Lévy Seminar), 
Nagoya University, Nagoya, Japan. (Nov. 
1989, p. 1253) 
16-18. SIGAL International Symposium 
on Algorithms, Tokyo, Japan. (Oct. 1989, 
p. 1097) 
16-19. Current Topics in Operator Alge- 
bras, Nara Ken-New Public Hall, Nara, 
Japan. (Feb. 1990, p. 224) 
18-22. The Second International Confer- 
ence on Graph Theory, Kanagawa, Japan. 
(Feb. 1990, p. 224) 
19-20. Inverse Problems in Engineering 
Sciences, Osaka Institute of Technology, 
Osaka, Japan. (Feb. 1990, p. 224) 
* 19—24. Third International Conference 
on the Teaching of Statistics, Dunedin, 
New Zealand. 


INFORMATION: ICOTS 3, Department 
of Mathematics and Statistics, Uni- 
versity of Otago, P.O. Box 56, Dunedin, 
New Zealand. 


19-25. Mathematische Methoden Des 
VLSI-Entwurfs Und Des Distributed Com- 
putings, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 497) 

*19-25. Anwendungen der Infinitesimal- 
mathematik, Oberwolfach, Federal Re- 
public of Germany. 


CHAIRMEN: S. Albeverio, Bochum; D. 
Laugwitz, Darmstadt; W.A.J. Luxem- 
burg, Pasadena. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Gescháft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


20-24. Second International Joint Con- 

ference of the ISSAC-90 and the AAECC- 

8, Nihon University, Tokyo, Japan. (Feb. 

1990, p. 224) 

20-24. International Conference on Com- 

binatorics (ICC '90), Hefei, Anhui, China. 

(Apr. 1990, p. 495) 

«20-24. Bifurcation and Chaos: Analy- 
sis, Algorithms, Applications, Wiirzburg, 
Federal Republic of Germany. 


ORGANIZER: T. Kipper, Hannover, 
F. Schneider, Würzburg, R. Seydel, 
Würzburg; H. Troger, Wien. 

INFORMATION: R. Seydel, Inst. für 
Angewandte Mathematik und Statis- 
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tik, Univ. Würzburg, Am Hubland, 
D-8700 Würzburg. 


20-25. Fifth Conference on Numerical 
Methods, Miskolc, Hungary. (Jan. 1990, 
p. 59) 


21-29. The International Congress of 
Mathematicians 1990, Kyoto, Japan. 
(Nov. 1988, p. 1389) 


23-September 1. Twenty-eigth Interna- 
tional Symposium on Functional Equa- 
tions, Graz-Mariatrost, Austria. (Dec. 
1989, p. 1438) 


26-September 1. Komplexe Analysis, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1989, p. 497) 
27-31. Eleventh Prague Conference on 
Information Theory, Statistical Decision 
Functions and Random Processes, Praha, 
Czechoslovakia. (Jan. 1990, p. 59) 
28-30. IMACS European Simulation 
Meeting on Problem Solving by Simula- 
tion, Esztergom, Hungary. (Mar. 1989, 
p. 316) 
28-31. Operations Research 1990, Inter- 
national Conference Operations Research, 
Vienna, Austria. (Jul./Aug. 1989, p. 768) 
29-31. International Colloquium on 
Words, Languages, and Combinatorics, 
Kyoto Sangyo University, Kyoto, Japan. 
(Feb. 1990, p. 224) 
30-September 1. International Sympo- 
sium on the Semigroup Theory and its 
Related Fields, Ritsumeikan University, 
Kyoto, Japan. (Feb. 1990, p. 224) 
30-September 2. International Sympo- 
sium on Functional Differential Equa- 
tions and Related Topics, Kyoto Shi- 
gaku Kaikan (YOUANDI), Kyoto, Japan. 
(Feb. 1990, p. 224) 
30-September 4. International Confer- 
ence on Potential Theory, Nagoya, Japan. 
(May/Jun. 1989, p. 602) 
30-September 4. International Sym- 
posium on Computational Mathematics, 
Matsuyama, Japan. (Feb. 1990, p. 224) 
31-September 1. Tokyo History of Math- 
ematics Symposium 1990, University of 
Tokyo, Tokyo, Japan. (Feb. 1990, p. 224) 
31-September 2. Conference on Repre- 
sentation Theories of Lie Groups and Lie 
Algebras, Lake-Kawaguchi, Yamanashi, 
Japan. (Feb. 1990, p. 224) 
31-September 4. International Sympo- 
sium on Functional Analysis and Re- 
lated Topics, Sapporo, Japan. (Feb. 1990, 
p. 225) 
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31-September 4. General Topology and 
Geometric Topology Symposium, Uni- 
versity of Tsukuba, Japan. (Feb. 1990, 
p. 225) 


September 1990 


September/October 1990. IMACS- 
GAMM Conference on Computer Arith- 
metic, Scientific Computation and 
Mathematical Modelling, Bulgaria. (Sep. 
1989, p. 919) 


IMACS Symposium on Modelling and 
Simulation of Electrical Machines, EN- 
SEM - Nancy, France. (May/Jun. 1989, 
p. 602) 

2-7. Twelfth International Conference on 
Nonlinear Oscillations, Cracow, Poland. 
(Sep. 1989, p. 919) 


2-7. International Conference on Integral 
Equations and Boundary Value. Problems, 
Yantai University, Shandong, People's 
Republic of China. (Nov. 1989, p. 1253) 
2-8. Topologie, Oberwolfach, Federal 
Republic of Germany. (Apr. 1989, p. 497) 
3-6. Fourth Asian Logic Conference, 
Tokyo, Japan. (Mar. 1989, p. 316) 

3-7. IMACS Symposium on Intelligent 
Models in Systems Simulation, Brussels, 
Belgium. (Mar. 1989, p. 316) 

3-7. Representation des Groupes et Anal- 
yse Complexe, Marseille, France. 
(Jul./Aug. 1989, p. 768) 

3-7. International Conference on Dynam- 
ical Systems and Related Topics, Nagoya 
University, Nagoya, Japan. (Feb. 1990, 
p. 225) 

*3-7. Third International Symposium on 
Algebra and Number Theory (in honour 
of the 80th birthday of C. Arf), Silivri, 
Istanbul. 


INFORMATION: C. Koc, A. Topuzoglu, 
Dept. of Math., Middle East Techni- 
cal University, 06531 Ankara-Turkey; 
email: dogam@trmetu.bitnet. 


3-8. Physical Interpretations of Rela- 
tivity Theory, Imperial College, London, 
England. (Mar. 1990, p. 331) 

*3-8. Stabilite Hydrodynamique Non- 
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INFORMATION, J 
ice, Labo dem. O0ss. Un: 
È 2 math. ly 4, leve 
F-06034 Nice. » Pare Va | rent 
is, 3 rol 
` sno Neuronet90, 1 S TA 
a t um on Neural Nets Emnat PRC 
Pl ve DMTS, Prague, Czech QM | sf 
(Please note change from M; NU geb 
a 602) y/ Ult | ods 
-15. Surgery and L. mot 
Th í 
Ta Ja ok of S P 
> P. * Ar 
*9-21. Computer Algo ie 
Linear Algebraic Sys for So, | geb! 
the Art, Il Ciocco, iu The State yf at 
INFORMATION: E Spedicato, Isti e 
: seda" SÜD 6, Istit 
Universitario, Dipartimento di D 2 
timatica, Via Salvecchio 19, 2419; 
Bergamo, Italy. i: uem 
9-22. Computer Algorithms for Solvin; Md 
Linear Algebraic Equations: The State d 1990, r 
the Art, Il Ciocco, Castelvecchio Pascal 7-22 
Tuscany, Italy. (May/Jun. 1990, p. 608) Gd j 
10-12. Second International Workshy | (Jy, JA 
on Advances in Robot Kinematics, Lin 19-21. 
Austria. (Mar. 1990, p. 332) ace 
10-14. Mathematiker-Kongress, Dit | Electri 
den, German Democratic Republt | ers, EN 
(Jul./Aug. 1989, p. 769) _ | 1990, ; 
10-14. Greco Calcul Formel, Marseill 13-29. 
France. (Jan. 1990, p. 60) " a 
10-14. Real Analysis and M F * 
ory, Capri, Italy. (Mar. RE Qul tne 
10-October 5. Se Nonii M. | 
Aspects and Applica nstiondL Ca Sympo 
Evolution Equ Eee sics, Trieste, I | entific 
for Theoretical P A) Model 
(May/Jun. 1989, p. Hall 80th piri Varna) 
13-18. The Marshall Theory, DS | 4-28 
Conference on Co Universl | tures i 
Theory and Gron - VI (sie | ia 
of Vermont, Burlington: 3429. 
1990, p. 608) jahrestsi. | distri 
P. -digun der Y 19 
16-22. Ankündigung "^ “Bremet © | '990, 
1990, Universitat Bret p. 609) 30 
Germany. (May/J"?- Oberwolfach s mae 
o heorle, f. -29 
16-22. uem Germany. (AP cna 
Cet Rm o c? j Sebast 
ey Algebraic Methods i gual 21-29, 
po University Colleg? il s 
: ij^ | 909 
ansea, Wales ; at ln u 
Sw . The objecti? and ^ E 
PURPOSE: search studen centi FON Ons 
educate re 3 dustrial pa Nm. | Dr, 
versity Ee theories t° j 
mathem J 


! Igitize Gangotri 
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evel; and (ii) to introduce many cur- 
t theoretical and applied research 


en ‘ ; ; 
bad involving algebraic meth- 


problems 


ds. : ; 
PROGRAM: The basic courses will be 


| 

| as follows: J.V. Tucker, Designing al- 
gebras; J.A Goguen, Algebraic meth- 
| ods and theorem proving; H. Sim- 
mons, Equations and horn clauses: 
logic and model theory; J. Meseguer, 
Initial model semantics; J.W. Klop, 
Term rewriting, J. Baeten, Process al- 
gebra. 

INFORMATION: B.C. Thompson, Com- 
puter Science Division, Dept. of Math- 
ematics and Computer Science, Univ. 
College of Swansea, Swansea SA2 
8PP, United Kingdom (email: cs- 
ben@uk.ac.swan.pyr). 


17-21. Atelier International de Theorie 
des Ensembles, Marseille, France. (Jan. 
1990, p. 60) 

17-22. DMYV-Jahrestagung 1990, Bre- 
men, Federal Republic of Germany. 
(Ju./Aug. 1989, p. 769) 

19-21. Third IMACS International Con- 
ference on Modelling and Simulation of 
Electrical Machines and Static Convert- 
tts; ENSEM - Nancy, France. (May/Jun. 
1990, p. 609) 


| 23-29. Random Graphs and Combinator- 


ital Structures, Oberwolfach, Federal Re- 
Public of Germany. (Apr. 1989, p. 498) 
4-28. Structure Galoisienne Arithme- 
| tique, Marseille, France. (Jan. 1990, p. 60) 
428. IMACS-GAMM International 
ee on Computer Arithmetic, Sci- 
M c Computation and Mathematical 
odelling - SCAN 1990, Albena (near 
ama), Bulgaria. (Feb. 1990, p. 225) 
+28. International Symposium on Struc- 
| m in Mathematical Theories, San Se- 
| an, Espagna. (May/Jun. 1990, p. 609) 
^ Mathematical Modelling of In- 
al Processes, Tecnopolis, Bari. (Feb. 
p. 225) 
Ibero-American Conference, 
ain. (Apr. 1990, p. 497) 

Siue International Symposium on 
; Sebastian imn Mathematical "Theories, San 
an 42, Spain. (Apr. 1990, p. 497) 


30. 
Seville, Sp 
15-09 


2 
| ifo] moPology and Geometry of Man- 
p ologna, Italy. (May/Jun. 1990, 
| 


D na 
ftir Linear Algebra and its Appli- 
» Miami University, Oxford, OH. 


T. 
1990, p. 497) 


30-October 6. Diophantische Approxi- 
mationen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 


October 1990 


*]-4. Third European Conference on 
Multigrid Methods, Bonn, Federal Re- 
public of Germany. 


INFORMATION: Conference Secretariat 
C. Harms, GMD, P.O. Box 1240, D- 
5205 Sankt Augustin 1. 


3 


1-5. Organisations et Theorie des Jeux, 
Marseille, France. (Jan. 1990, p. 60) 
1-5. Third Joint Europe/U.S. Short 
Course in Hypersonics, RWTH Aachen 
Univ. of Technology, Federal Republic 
of Germany. (Mar. 1990, p. 332) 

* 1-5. Methodes D'Elements Finis Mixtes, 
Roquencourt, France. 


CHAIRMAN: J.E. Roberts, Roquen- 
court 

INFORMATION: INRIA-Service des Re- 
lations Extérieures Bureau Cours et 
Journées, Domaine de Voluceau, B.P. 
105, F-78153 Le Chesnay Cedex. 


5-6. Math-History Conference, LaCrosse, 
WI. (Jan. 1990, p. 60) 
5-7. Workshop on Partial Differential 
Equations, Cornell Univ., Ithaca, NY. 
(Mar. 1990, p. 332) 

* 5-8. Second Annual SUNYA Conference 
on Topology and Group Theory, State 
University of New York at Albany. 


PROGRAM: This conference will be 
held at the same facility as the 1989 
conference and will again focus on 
low dimensional topology and combi- 
natorial group theory. There will be 
hour lectures by the eight main speak- 
ers and a (noncompeting) program of 
shorter talks. Deadline for registration 
is September 14, 1990. 

INVITED SPEAKERS: G. Baumslag, M. 
Bestvina, M. Culler, J. Howie, M. 
Lustig, J. Morgan, J. Stallings, K. 
Vogtmann. 

INFORMATION: T. Turner, Department 
of Mathematics and Statistics, State 
University of New York at Albany, Al- 
bany, NY 12222; Bitnet: 
et968@albvms; 51 8-442-4610. 


7-13. Arbeitsgemeinschaft Mit Aktuellem 
Thema, Oberwolfach, Federal Republic 


8-12. Congres Franco-Sovietique de Pro- 
grammation Mathematique, Marseille, 
France. (Jan. 1990, p. 60) 


14-20. Geometrie, Oberwolfach, Fed- 
eral Republic of Germany. (Apr. 1989, 
p. 498) 


15-19. Modeles pour L’Analyse des Don- 
nees Multidimensionnelles, Marseille, 
France. (Jan. 1990, p. 60) 


15-19. Tercer Congreso Nacional de 
Matemáticas, San José, Costa Rica. (Feb. 
1990, p. 225) 
18-21. Sixteenth Annual Convention 
of the American Mathematical Associ- 
ation of Two-Year Colleges, Dallas, TX. 
(May/Jun. 1990, p. 609) 

*19. International Meeting on Nonlin- 
ear Dynamics in Mathematics & Science, 
University of Massachusetts at Amherst. 


PURPOSE: A chance to learn all about 
the field of nonlinear dynamics by 
having research lectures from inter- 
national experts from U.S.S.R., Eng- 
land, Japan, and the U.S. 

INVITED SPEAKERS: England: J.T. Stu- 
art, J. Toland, L.E. Fraenkel; U.S.S.R.: 
V.I. Judovitch, O.A. Ladyhenskaya, 
A. Dubroischin; Japan: H. Matano; 
U.S.A.: H. McKean, A. Polyakov, R. 
Coifman, C. Jones, G. Knightly, C. 
Foias, R. Devaney. 

INFORMATION: Center for Applied 
Mathematics, University of Massa- 
chusetts, Amherst, MA 01003, Attn: 
C. Boron, Coordinator; 413-545-0267. 


19-20. Nineteenth Midwest Conference 
on Differential and Integral Equations, 
Univ. of Missouri-Rolla, Rolla, MO. 
(Apr. 1990, p. 498) 
19-20. Twelfth Midwest Probability Col- 
loquium, Northwestern ^ University, 
Evanston, IL. (May/Jun. 1990, p. 610) 
*19-20. 1990 Mathematical Sciences De- 
partment Chairs Colloquium, Arlington, 
VA. 


PROGRAM: The theme of the 1990 col- 
loquium is “Departmental Outreach.” 
The program is designed to provide 
information chairs may use to foster 
departmental interaction with various 
constituent groups and external agen- 
cies. The program includes: a report 
by the Committee on the Mathemati- 
cal Sciences in the Year 2000, panels 
on women and minorities in mathe- 
matics, and statistics in mathematics 


Coche Relig Oqa\gin. CABAK Pollection, Haridwadepartments. 


DT EE Ee 


INFORMATION: Board on Mathemati- 
cal Sciences, National Research Coun- 
cil, 2101 Constitution Avenue, N.W., 
Room NAS 312, Washington, DC 
20418. 


20-21. Eastern Section, University of 
Massachusetts at Amherst, Amherst, MA. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


21-27. Mathematische Methoden In Der 
Robotik, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 

21-27. Arithmetik der Kórper, Oberwol- 
fach, Federal Republic of Germany. (Oct. 
1989, p. 1098) 

21-27. International Functional Anal- 
ysis Meeting on the Occasion of the 
Sixtieth Birthday of Professor M. Val- 
divia, Peniscola, Spain. (May/Jun. 1990, 
p. 610) 

*21-27.  Algebraic and Combinatorial 
Problems in Multivariate Approximation 
Theory, Oberwolfach, Federal Republic 
of Germany. 


CHAIRMAN: W. Dahmen, Berlin; A. 
Dress, Bielefeld. 
INFORMATION: Mathematisches For- 


schungsinstitut Oberwolfach, Geschaft- 


sstelle: — AlbertstraBe 
Freiburg im Breisgau. 


24, D-7800 


* 22-24. Thirty-first Annual Foundations 
of Computer Science, St. Louis, MO. 


INFORMATION: C. Papdimitriou, Dept. 
of Computer Science, Univ. of Cali- 
fornia, San Diego, La Jolla, CA 92093; 
619-534-2086. 


22-25. Fifth Jerusalem Conference on In- 
formation Technology (JCIT-5), 
Jerusalem, Israel. (Jan. 1990, p. 60) 


*22-26. Journées de Probabilités, Mar- 


seille, France. 


ORGANIZER: J. Azéma, Paris; M. Yor, 
Paris. 

INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 
Cedex 9. 


*24-26. Fifth Annual Conference of the 


Midwest College Learning Center Asso- 
ciation - Breaking Barriers to Learning, 
Milwaukee, WI. 


Digitized by Arya Mectings ang, Gionfereneesangotri 


bias, Math Anxiety; M. Alvarez, Think- 
ing Visually. 

INFORMATION: J. Dvorak, MCLCA 
Conference Chair, UW-Milwaukee 
DLSEO P.O. Box 413, Milwaukee, WI 
53201; 414-229-5672. 


26-27. Statistical Mechanics at the 45th 
Parallel: Fourth Annual Meeting, Univer- 
sité de Montréal, Canada. (Feb. 1990, 
p. 226) 


26-28. Twenty-first U.S.L. Mathemat- 
ics Conference (Algebra), University of 
Southwestern Louisianna, Lafayette, LA. 
(May/Jun. 1990, p. 610) 


*28-November 1. North American Con- 
ference on Logic Programming 1990 (NA- 
CLP ’90), Austin, TX. 


INFORMATION: C. Zaniolo, 3500 W. 
Balcones Center Dr., Austin, TX 
78759; 512-338-3442. 


28-November 3. Mathematical Eco- 
nomics, Oberwolfach, Federal Republic 
of Germany. (Apr. 1989, p. 498) 
29-November 2. Trieste Conference on 
Integrable Systems, Trieste, Italy. (Jan. 
1990, p. 61) 

29-November 2. Algorithme Parallele et 
Architectures Nouvelles, Marseille, France. 
(Jan. 1990, p. 61) 


29-November 2. The International Con- 
ference “D-Modules and Microlocal Ge- 
ometry”, Lisbon, Portugal. (Mar. 1990, 
p. 333) 

29-November 16. Workshop on Mathe- 
matical Ecology, Trieste, Italy. (Jan. 1990, 
p. 61) 

31-November 3. Latinamerican Semi- 
nar on Applications of Mathematics and 
Computer Science to Biology, La Habana, 
Cuba. (Feb. 1990, p. 226) 


Ee ENS 
November 1990 


2-3. Central Section Meeting of the 
AMS, University of North Texas, Den- 
ton, TX. 


INFORMATION: W. Drady, AMS, P.O. 
Box 6248, Providence, RI 02940. 


4-10. WahrscheinlichkeitsmaBe auf Grup- 
pen, Oberwolfach, Federal Republic of 
Germany. (Oct. 1989, p. 1098) 


*5-7. Mathematiques Informatique, Mar- 


seille, France. 


EEOORAM Keynote speakers =S. E In PORGABHZERSU MK Ree. cMenitpellitswar 


INFORMATION 

[A 

Luminy, Case o, "llet-Me; 

, e ler p 

Cedex 9, 916, F "13248 C 

lle 

*5-8. Second SI 

; C 

Algebra in Signals, Sy eo 
San Francisco, CA ^, 8 


change from Sep, TOS note dyn 


h p.93 St 

: Ta 1990 ACM Conference i in 

ssues, Arlington, VA. (Apr. 1999 um 
+1990, p45 


9-11. Third Annual Con ere 
nology In Collegiate Mathematics ^ 
Ohio State Univ., Columbus OH 
1990, p. 333) end 


10. Differential Geometry Day, East 
Illinois University, Charleston IL lis 
1990, p. 498) d 


10-11. Far Western Section, Univers 
: t , e | 
of California, Irvine, CA. de 


INFORMATION: W. Drady, American 
Mathematical Society, P.O, Box 6248, 
Providence, RI 02940, 


12-16. Supercomputing ’90, New Yor 
NY. (Sep. 1989, p. 920) 
12-16. Workshop on Representations 
of Reductive Groups over Finite Fields, 
Mathematical Sciences Research Ins 
tute, Berkeley, CA. (Jan. 1990, p. 61) | 
* 12-16. Supercomputing '90, New York, 
NY. 


INFORMATION: J.L. Martin, DM n 
Watson Research Center, , d 
218, Yorktown Heights, N 
914-945-3285. 

Southeast 


16-17. Tenth Annual ce on Dill 


Atlantic Regional Conferen 


ial Equations, virgi iut 
e aui State UMEN Blac 
VA. (May/Jun. 1990, p: 97^. t 
18-24 Komplexitütsthe ^ ay. Af 
fach, Federal Republic of p 
1989, p. 498) a 
19-22. Huygens’ Principle yening” | 


icati c 
Theory and Applications, (va 
The Hague, The Netherla 
1990, p. 610) = 
*21-23. Colloque de Be 
tique, Marseille, France. 


ORGANIZER: c A 

INFORMATION: 6 

Luminy, Case 9" 

Cedex 9. "nmm 

ts 
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Stee rain, 
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| TED rena snaa =H va Sd Gangotri 
| h eetings and Conferences s: 


ecember 1. Stochastische Approx- 
(P on Und Optimierungsprobleme In 
' pl atistik, Oberwolfach, Federal Re- 
ic of Germany. (Apr. 1989, p. 498) 

-December 1. Lineare Modelle und 
vjultivariate Statistische Verfahren, Ober- 
ach, Federal Republic of Germany. 
jul /Aut. 1989, p. 769) 

116-30. Seminaire Sud-Rhodanien de Ge- 
ietrie Differentielle, Marseille, France. 


ORGANIZER: L. Niglio, Avignon. 
INFORMATION: A. Zeller-Meier, CIRM, 
Luminy, Case 916, F-13288 Marseille 


Cedex 9. 


jp 


ee 


December 1990 


7-8, Multigrid Methods, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1989, p. 498) 

3-5. First International Symposium on 
Uncertainty and Analysis: Fuzzy Reason- 
ing, Probabilistic Methods and Risk Man- 
agement, College Park, Maryland. (Oct. 
1989, p. 1098) 

3-7, Sixteenth Australasian Conference 
| n Combinatorial Mathematics and Com- 
| binatorial Computing, Palmerston North, 
New Zealand. (Feb. 1990, p. 226) 

1-7. SINO-JAPANESE Joint Seminar 
€ Nonlinear PDEs with Emphasis on 
Reaction-Diffusion Aspects., Taipei, Tai- 
Wan. (Jan. 1990, p. 61) 


3-7, Workshop on General Group Repre- 

ue Theory, Mathematical Sciences 

‘search Institute, Berkeley, CA. (Jan. 

990, p. 61) 

9- n 

us Allgemeine Ungleichungen, Ober- 

| í àch, Federal Republic of Germany. 

lier 1989, p. 498) 

l- 

cg Integral Valued Polynomials En- 

ote = CIRM, Marseille, France. (Please 
additional Invited Speakers from 


. *y/Jun. 1990, p. 611) 


I . 

ue ED SPEAKERs: J. Brewer, Florida; 

ton: Ontana, Rome; D. Lantz, Hamil- 
» A. Micali, Montpellier. 


ila m 
| wg yy third Joint IFSA-EC and EURO- 


f Runga orkshop on Fuzzy Sets, Visegrád, 

Cad (May/Jun. 1990, p. 611) 

Nie yi Curves and Surfaces: An Algorith- 
OR, (aceon Kent State Univ., Kent, 

| 15.5, Ph 1990, p. 499) 

_ la p, Mathematische Logik, Oberwol- 

| lggg. "eral Republic of Germany. (Apr. 

|. P. 498) 


A 


*27-31. 


OIE 


17-21. Non-linear Dispersive Wave Sys- 
tems, Univ. of Central Florida, Orlando, 
FL. (Apr. 1990, p. 499) 

25-January 1. Lineare Modelle Und Mul- 
tivariate Statistische Verfahren, Oberwol- 
fach, Federal Republic of Germany. (Apr. 
1989, p. 498) 

Holiday Symposium on Recent 
Developments in Homotopy Theory, New 
Mexico State Univ., Las Cruces, NM. 


PROGRAM: This year's symposium is 
focused on recent developments in 
homotopy theory. There will be a se- 
ries of ten lectures, two each day, 
by D.C. Ravenel of the Univ. of 
Rochester. There will be additional 
sessions for contributed papers, re- 
search ideas, and discussion. Some 
support may be available for a lim- 
ited number of participants. 
INFORMATION: R.J. Wisner, Homo- 
topy Theory Symposium, Dept. of 
Mathematical Sciences, New Mexico 
State Univ., Box 30001, Las Cruces, 
NM 88003-0001; 505-646-3901. 


IMACS Symposium on Parallel 
and Distributed Computing in Engineer- 
ing Systems, Athens, Greece. 


INFORMATION: S. Tzafestas, National 
Technical University of Athens, Di- 
vision of Computer Science, Dept. 
of Electrical Engineering, 157 73 Zo- 
graphou, Athens, Greece. 


Spring 1991. IMACS International Sym- 
posium on Iterative Methods in Linear 
Algebra, Brussels Free Univ., Brussels, 
Belgium. (Mar. 1990, p. 334) 


—  ————————————— 
January 1991 
6-12. Automorphe Formen und Anwen- 


dungen, Oberwolfach, Federal Republic 
of Germany. (Apr. 1990, p. 499) 


* 7-9. SIAM Workshop on Automatic Dif- 


ferentiation of Algorithms: Theory, Imple- 
mentation, and Application, Breckenridge, 


CO. 
ORGANIZER: A. Griewank, Argonne 


Nat’l. Lab. 

INFORMATION: SIAM Conference Co- 

ordinator, Dept. CC0590, 3600 Uni- 
City Science Ctr., Philadel- 


a Quis 
-0 | bulis DPR- Gé8Bu! KeS EDES, Haridwar 


Fax 215-386-7999; email: 
siamconfs@wharton.upenn.edu. 


7-10. Sixth Caribbean Conference in 
Combinatorics and Computing, Univer- 
sity of the West Indies, St. Augustine, 
Trinidad. (Jan. 1990, p. 61) 


13-19. Combinatorical Optimization, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1990, p. 499) 

14-15. AMS Short Course on “Prob- 
abilistic Combinatorics and its Applica- 
tions”, San Francisco, CA. 


INFORMATION: D. Plante, AMS, P.O. 
Box 6248, Providence, RI 02940. 


16-19. Joint Mathematics Meetings, 
San Francisco, CA. (including the an- 
nual meetings of the AMS, AWM, MAA, 
and NAM) 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


20-26. Spektraltheorie Singularer 

Gewohnlicher Differentialoperatoren, Ober- 
wolfach, Federal Republic of Germany. 

(Apr. 1990, p. 499) 

27-February 2. Harmonische Analyse 

und Darstellungstheorie Topologischer 

Gruppen, Oberwolfach, Federal Repub- 

lic of Germany. (Apr. 1990, p. 499) 


* 28-30. Second ACM-SIAM Symposium 


on Discrete Algorithms, San Francisco, 

CA. 
Purpose: This conference is designed 
for computer scientists, engineers, and 
mathematicians interested in the use, 
design and analysis of algorithms, 
with special emphasis on questions 
of efficiency. 
ORGANIZER: A. Aggarwal, IBM T.J. 
Watson Research Ctr. 
INVITED SPEAKERS: R.L. Graham, 
AT&T Bell Labs.; E.S. Lander, White- 
head Institute for Biomedical Re- 
search and Harvard Univ.; L. Lovasz, 
Lorand Eotvos Univ., Hungary and 
Princeton Univ. 
CALL FOR Papers: Papers will be 
selected for presentation based on 
extended abstracts. Authors wishing 
to submit a paper should send 1l 
copies of an extended abstract (not a 
full paper) to SIAM by July 30, 1990. 
INFORMATION: SIAM Conference Co- 
ordinator, Dept. CC0590, 3600 Uni- 
versity City Science Ctr. ,Philadelphia, 

PA 19104-2688; 215-382-9800; Fax 


= 


Digitized by Arya PURE rand oC HRe ees eGangotri 
Se 


215-386-7999: email: 
siamconfs@wharton.upenn.edu. 


February 1991 


3-9. Konstruktive Methoden in der Kom- 

plexen Analysis, Oberwolfach, Federal 

Republic of Germany. (Apr. 1990, p. 499) 

10-16. Endlichdimensionale Lie-Algebren, 
Oberwolfach, Federal Republic of Ger- 

many. (Apr. 1990, p. 499) 

10-16. Affine Differentialgeometrie, Ober- 
wolfach, Federal Republic of Germany. 

(Apr. 1990, p. 499) 

* 17-23. Experimentelle, Insbesondere Com- 
putergraphische Methoden in der Mathe- 
matik, Oberwolfach, Federal Republic of 
Germany. 


CHAIRMEN: H.-O. Peitgen, Bremen; 
U. Pinkall, Berlin. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Geschäft- 


sstelle: Albertstraße 24, D-7800 
Freiburg im Breisgau. 
* 17-23. Krein Spaces and Applications 


to Differential Operators, Oberwolfach, 
Federal Republic of Germany. 


CHAIRMEN: L. dé Branges, West 
Lafayette; H. Langer, Regensburg; R. 
Mennicken, Regensburg. 


24-March 2. Medical Statistics: Statisti- 
cal Models for Longitudinal Data, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 500) 

25-March 1. IEEE Computer Society 
COMPCON Spring '91, San Francisco, 
CA. (Jan. 1990, p. 62) 


———————————ÀÀÉÓ 
March 1991 


3-9.  Partielle Differentialgleichungen, 
Oberwolfach, Federal Republic of Ger- 


many. (Apr. 1990, p. 500) 

5-7. Association for Computing Machin- 
ery 1991 Computer Science Conference, 
San Antonio Convention Center, San An- 
tonio, TX. (May/Jun. 1990, p. 611) 
7-8. Twenty-second ACM SIGCSE Tech- 
nical Symposium on Education in the 
Computing Sciences, San Antonio, TX. 
(May/Jun. 1990, p.612) 

7-10. International Conference on Differ- 
ential Equations, Cadi Ayyad University, 
Marrakech, Morocco. (May/Jun. 1990, 
p.612) 


: : erative 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar on It 


10-16. Mathematische Stochastik, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 500) 

*11-15. NSF-CBMS Regional Research 
Conference on Nonlinear Dispersive Wave 
Systems, University of Central Florida, 
Orlando, FL. (Please note changes from 
May/Jun. 1990, p. 612) 


PROGRAM: Professor Benjamin's lec- 
tures will cover a broad range of top- 
ics connected with nonlinear waves 
propagation in continuum mechanics. 
A partial outline of the ten, one- 
hour lectures he will deliver is as 
follows: examples of nonlinear dis- 
persive waves, exact and approximate 
representation of physical systems, 
water waves, internal waves, vortex 
motions; Hamiltonian structure, sym- 
metries and conservation laws, practi- 
cal interpretations; canonical deriva- 
tion of approximate equations, long- 
wave models, envelope equations; vari- 
ational principles for group-invariant 
solutions, prospects for variational ex- 
istence theories; stability and instabil- 
ity of wave motions; effects of disper- 
sion on otherwise discontinuous so- 
lutions of nonlinear wave equations; 
theory of vortex-breakdown phenom- 
enon, relation between axisymmetric 
and symmetry-breaking types; review 
of outstanding problems. Additional 
invited lectures by other leading ex- 
perts will also be featured, and ample 


opportunity is planned for informal 
discussion as well. 


13-15. IMACS Workshop on Decision 
ot Systems and Qualitative Reason- 
ing, AAS-Toulouse, France. (May/Jun. 
1990, p. 612) oe 
16-17. Central Section, I 


( ndiana Univer- 
sity, South Bend, IN. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248 
Providence, RI 02940, 


17-23. Elem 


entare und i 
Zahlentheorie, eche 


t Oberwolfach, Federal 
Republic of Germany. (Apr. 1990, p. 500) 
17-24. Sixth International Conference 
on Geometry, University of Haifa, Israel. 
(May/Jun. 1990, p. 612) 
21-23. 


e te Univ., Mem- 
phis, TN. (Mar. 1990, p. 334) I 


22-23. Southeast 


e 
of South Florida, sas 


INFORMATION: Ww 

ON: W, p 
Mathematical Society 
Providence, RI 02940 


22-24. Fifth SIAM 
Co 
allel Processing for Sm US on Py, 
Houston, TX. (Mar. 1990, p, ue 
24-30. Gewóhnliche Differentia] ki 
gen, Oberwolfach, Federa Rem 
Germany. (Apr, 1990, p, 500) Mu 
"25-27. Fifth SIAM Conference on p 

allel Processing for Scientific Com is 
Houston, TX. in 


ORGANIZER: D. Soren 
INFORMATION: SIAM 
ordinator, Dept. CC0590, 3600 Uni- 
versity City Science Ctr. Philadelphia, 
PA 19104-2688; 215-382-9800; Fax 
215-386-7999; email: 
siamconfs@wharton.upenn.edu, 


Sen, Rice Univ, 


* 25-28. International Conference on Math: 
ematical Linguistics - ICML ‘91, Barce 
lona, Spain. 


PROGRAM: ICML intends to become 
an open forum for the presentation 
and discussion of current research 
on mathematical models of naturi 
language. ICML '91 aims to show E 
actual state-of-the-art in the ana 
fields of the discipline. The languag 
of the Congress is English. T 
CALL FOR PAPERS: Papers a 
sentation in 30 minutes are ac 


: 0 
single cop) 
Authors must sende no. su 


an abstract (1 page). ^ P om 
mission deadline: Septem pit | 
Notification deadline il text ded 
September 20, 1990. 5 
line: December 23, 2 iv. & 
INFORMATION: C rilogi sec 
Barcelona, Facultat ice Gran V 
de Linguistica Cone am 
de les Corts Catala : i 
in: Fax: 0 
ORT F 302.59: ( 
rom 2 
another country): i it 
insc Re 
i peitsgemein’ Treger 
31-April 6. Ar perwolfach P * ‘00 
tuellum Thema, (Apr: 1990; 


public of Germany. 


April 1991 - t 
IMACS Internati? e 


n 
"T 
Methods 3” F 


2-4. 


Uni, 
Tampa FL. Meni | 


Conference Co. | 


2 
e 
se, 


woe 
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russels Free Universities, Belgium. 
| Jun. 1990, p. 612) 

113; Algebraische Gruppen, Oberwol- 
(di Federal Republic of Germany. (Apr. 
990, P- 500) 

p. Seventh International Conference 
pn Data Engineering, Kobe, Japan. (Apr. 
990, p. 500) 

12. NASECODE VII, The Seventh 
;ternational Conference on the Numer- 
ical Analysis of Semiconductor Devices 
and Integrated Circuits, Copper Moun- 
ain, Colorado. (May/Jun. 1990, p. 612) 
10-12. Fourth International Conference 
on Rewriting Techniques and Applications 
RTA-91), Como, Italy. 


j pra: 
| May 


SPONSORS: State University of Milan 
in cooperation with the European As- 
sociation for Theoretical Computer 
Science, the IEEE Technical Com- 
mittee on Mathematical Foundations 
of Computer Science, and the As- 
sociation for Computing Machinery- 
SIGACT and SIGART. 
CONFERENCE Topics: Term rewriting 
systems, conditional and typed rewrit- 
ing, completion procedures, unifica- 
tion and matching algorithms, alge- 
braic specification, rewrite-based func- 
| tional and equational programming 
languages, rewrite-based theorem prov- 
ing, graph rewriting and graph gram- 
mars, higher-order systems, rewriting 
techniques in symbolic and algebraic 
computation, Thue systems, studies of 
combinatorial structures using rewrit- 
Ing techniques, combinatorial rewrit- 
Ing in computer science, mathematics, 
ànd other areas of application. 
CALL FOR PAPERS: Papers presenting 
orginal research on rewriting tech- 
mques and applications are being 
Sought. Original research papers are 
Solicited. All submissions should be 
ren. Written in English and include 
id nces and comparisons with re- 
ub work (where appropriate). Each 
m Mission should include ten (10) 
fi à of an extended abstract or a 
Nt paper of at most 4,000 
double (€.g., approximately 10 - 15 
| InFor Spaced pages). 
| TON R.V. Book, RTA-91, 
Info *tische Informatik, Institut für 
matik, Univ. Würzburg, Am Hub- 


man, 28700 Wiirzburg, West Ger- 


Mao 


O RESE TSE 


Brauer Groups and Represen- 


4 — 


Meetings and Conferences 


tation Theory of Finite Groups, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 500) 

*21-27. Numerical Linear Algebra, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: G.H. Golub, Stanford; W. 
Niethammer, Karlsruhe; R.S. Varga, 
Kent. 

INFORMATION: Mathematisches For- 


schungsinstitut Oberwolfach, Gescháft- 


sstelle: — AlbertstraBe 
Freiburg im Breisgau. 


24, D-7800 


* 23-26. Mathematical and Numerical As- 
pects of Wave Propagation Phenomena, 
Strasbourg, France. 


CONFERENCE Topics: Waves in ho- 
mogeneous, heterogeneous, layered or 
random media; Guided waves, sur- 
face waves, scattering, resonances; In- 
verse problems, homogenization, con- 
trol theory; Ray methods, paraxial 
methods, asymptotic analysis, absorb- 
ing boundary conditions; FMD, FEM; 
Spectral methods, integral equations, 
multigrid methods, domain decompo- 
sition; Vector and parallel processing. 
INFORMATION: INRIA, Service des 
Relations Exterieures, Domaine de 
Voluceau - BP 105 - Rocquencourt, 
78153 Le Chesnay Cedex, France. 


28-May 4. Deductive Systems, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 501) 


May 1991 


May/June 1991. IMACS Workshop on 
Decision Support Systems and Qualita- 
tive Reasoning, Toulouse, France. (Mar. 
1990, p. 334) 

* 5-11. Darstellungstheorie Endlich- 
Dimensionaler Algebren, Oberwolfach, 
Federal Republic of Germany. 


CHAIRMEN: V. Dlab, Ottawa; C.M. 


Ringel, Bielefeld. 
INFORMATION: Mathematisches For- 


schungsinstitut Oberwolfach, Gescháft- 


sstelle: AlbertstraBe 24, D-7800 


Freiburg im Breisgau. 


*6-8. Fifth SIAM International Sympo- 
sium on Domain Decomposition Methods 
for Partial Differential Equations, Nor- 
folk, VA. 


NIZER: R.G. Voigt, ICASE- 
[e 


c RR 


ERAY REvEU EArt Collection, Haridwar 


angotri 


INFORMATION: SIAM Conference Co- 
ordinator, Dept. CC0590, 3600 Uni- 
versity City Science Ctr., Philadel- 
phia, PA 19104-2688; 215-382-9800; 
Fax 215-386-7999; email: 
siamconfs@wharton.upenn.edu. 


7-10. IMACS Symposium on Mod- 
elling and Simulation of Control Sys- 
tems, Casablanca, Morocco. (Mar. 1990, 
p. 334) 

*7-14. Singapore Number Theory Work- 
shop, National Univ. of Singapore, Kent 
Ridge, Singapore. 


ORGANIZING COMMITTEE: T.A. Peng 
(Chair, S.L. Ma (Secretary), T.S. 
Chew (Treasurer), K.H. Leung (Pro- 
gramme), R.K.S. Poh (Accommoda- 
tion). 

INVITED SPEAKERS AND Topics: B.H. 
Gross (Harvard Univ.), Elliptic curves 
and modular forms; W.M. Schmidt 
(Univ. of Colorado), Diophantine 
equations; J.P. Serre (College de 
France), Sieves. 

INFORMATION: S.L. Ma, Secretary, 
Singapore Number Theory Workshop, 
Dept. of Math., Natl. Univ. of Sin- 
gapore, Kent Ridge, Singapore 0511, 
Republic of Singapore; email: 
matmasl@nusvm.bitnet. 


12-18. Nichtlineare Evolutionsgleichun- 
gen, Oberwolfach, Federal Republic of 
Germany. (Apr. 1990, p. 501) 

13-17. Conference in Harmonic Anal- 
ysis in Honor of E.M. Stein, Princeton 
University, Princeton, NJ. (Mar. 1990, 
p. 334) 

19-25. Differentialgeometrie im Grossen, 
Oberwolfach, Federal Republic of Ger- 
many. (Apr. 1990, p. 501) 

22-24. Second International Conference 
on Algebraic Methodology and Software 
Technology, (AMAST), Iowa City, IA. 
(Apr. 1990, p. 501) 

26-June 1. Optimalsteuerung und Varia- 
tionsrechnung-Optimal Control, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 501) 

*29-June 1. Eighth Biennial Conference 
of the Association of Christians in the 
Mathematical Sciences, Wheaton Col- 
lege, Wheaton, IL. 

INVITED SPEAKER: J. Richards, Brown 

Univ. 

CALL FOR PAPERS: Abstract deadline 

for other papers: Nov. 15, 1990. 


2 
oe 
pe! 
A 


: 


17-21. 
on the Mathematical Theory of Networks 
and Systems (MTNS-91), International 
Conference Center Kobe, Kobe, Japan. 
(Nov. 1989, p. 1254) 

17-21. European Conference on Elliptic 
and Parabolic Problems, Pont á Mousson, 
France. (May/Jun. 1990, p. 613) 

* 23-29. 
VLSI-Entwurfs und des Distributed Com- 
puting, Oberwolfach, Federal Republic of 
Germany. 


igitizi 


INFORMATION: R.L. Brabenec, Wheat- 
on College, Wheaton, IL 60187; 708- 
260-3869. 


a ae TESI UR ES 


June 1991 


June 1991. Third IMACS International 
Symposium on Computational Acoustics, 
Harvard Univ., Cambridge, MA. (Mar. 
1990, p. 334) 
2-8. Diskrete Geometrie, Oberwolfach, 
Federal Republic of Germany. (Apr. 
1990, p. 501) 
3-7. 1991 Annual Meeting of the Statisti- 
cal Society of Canada, Toronto, Ontario, 
Canada. (Mar. 1990, p. 334) 
9-15. Singulire Stórungsrechnung, Ober- 
wolfach, Federal Republic of Germany. 
(Apr. 1990, p. 501) 
10-14. Bernoulli Society Twentieth Con- 
ference on Stochastic Processes and their 
Applications, Nahariya, Israel. (Nov. 1989, 
p. 1254) 
* 13-15. Western Sectional Meeting, Port- 
land State University, Portland, Oregon. 


INFORMATION: W. Drady, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940. 


1991 International Symposium 


Mathematische Methoden des 


CHAIRMEN: M.J. Fischer, New Haven; 
M. Fontet, Paris; G. Hotz, Saarbriicken. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Geschäft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


* 26-28. Third IMACS International Sym- 
posium on Computational Acoustics, Har- 
vard University, Cambridge, MA. 


CHAIRMEN: D. Lee (Naval Under- 
water Systems Center), A. Robin- 
son (Harvard Univ.), R. Vichnevetsky 
(Rutgers Univ.). 

CONFERENCE TOPICS: State-of-the-art 
developments in computational as- 


CC-0. In Public Domain. Gurükul Kangri Collection, Haridwar 


30-July 6. 
Singularen und Nichtkompakten Man- 
nigfaltigkeiten, Oberwolfach, Federal Re- 
public of Germany. (Apr. 1990, p. 501) 


8-12. Second Inter 
n Industrial and A 
Washington, DC. ( 
8-14. ICOR 91 1 
on Radicals, Sze 
1990, p. 502) 

14-20. Dynamis 


fach, Federal Republi 
D HS public of Germany, (Apr. 


15-17. Fifth IFAC 
on Computer Aid, 


(Mar, 1999 


Meetings an 


pects of 3-dimensional problems in 
long-range propagations, scattering, 
fluid-elastic and bottom interactions, 
ocean-acoustic model interface; sig- 
nificant developments in the appli- 
cation of effective methods to solve 
acoustic problems; accuracy and ca- 
pability issues in model development; 
time-domain computations; solutions 
to acoustic problems by supercomput- 
ers. 

INFORMATION: D. Lee, Code 3122, 
Naval Underwater Systems Center, 
New London, CT 06320; 203-440- 
4438. 


Elliptische Operatoren auf 


July 1991 


1-5. The Mathematics of Nonlinear Sys- 
tems, University of Bath, United King- 
dom. (Jan. 1990, p. 62) 


* 2-5. European Control Conference, Greno- 
ble, France. 


CHAIRMAN: I.D. Landau, Grenoble. 
INFORMATION: Secrétariat de la Con- 
ference, GR Automatique/ENSIEG, 
B.P. 46, F-38402 Saint-Martin-d'Héres. 


*7-13. Computational Number Theory, 


Oberwolfach, Federal Republic of Ger- 
many. 


CHAIRMEN: H.W. Lenstra Jr., Berke- 
ley; M. Pohst, Düsseldorf: H.G. Zim- 
mer, Saarbrücken. 


INFORMATION: Mathematisches For- 
schungsinstitut Oberw 
Sstelle: 


Freiburg im Breisgau. 


AlbertstraBe 24, D-7800 


national Conference 
pplied Mathematics, 
Apr. 1990, p. 501) 

nternational Conference 
kszárd, Hungary. (Apr. 


che Systeme, Oberwol- 


/IMACS Symposium 
ed Design in Control 


ngineering Systems, Swansea, UK. 
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olfach, Geschäft- 


* 21-27. Halb 

Brüppenth,, + 
fach, Federal Republic ote Ote 

CHAIRMEN: J. wi eeu 

: le, 
W.D. Munn, Glasgow. D Andrey, 
Clausthal-Zellerfeig CM Weinen 
INFORMATION: Mat l 
: : Mathemar: 

schungsinstitut Oven fea For. 
sstelle: Albertstraße 24 r Gestig, 
Freiburg im Breisgau, Dy 


22-26. Thirteenth IM. 
gress on Computation a 
ematics, Trinity Colleg 
sity, Dublin, Ireland. (Apr. 1990, p, 59) 
28-August 3. Gruppen und e 
Oberwolfach, Federal Republic of Ge 
many. (Apr. 1990, p. 502) 


ACS World Con. | 


nd Applied M, 
th. 
€, Dublin Univer. 


———— — eee 
August 1991 


3-7. Interamerican Conference on Math: 
ematics Education, Univ. of Miami, Cord 
Gables, FL. (Apr. 1990, p. 502) 
*4-10. Effiziente Algorithmen, Oberwol- 
fach, Federal Republic of Germany. 


CHAIRMEN: K. Melhorn, Saarbrücker, 
R.E. Tarjan, Princeton. | 
INFORMATION: Mathematisches For 
schungsinstitut Oberwolfach, Geschäft: 
sstelle: Albertstraße 24, D-18 
Freiburg im Breisgau. 


*5-8. ICMI-China Regional kon 
on Mathematics Education, Beijing, | 


ides 2 
Purpose: The conference a 
forum for mathematics € g n 
present and discuss their nec i 
and findings and to set à T m 
establishing interi eet 
future research. The con er 
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ORGANIZER: Beijing 
EE : 3 
Beijing, China. "m a 
INTERNATIONAL 


(Singapore), 2-5- e Neb gli? 


) 
: yer tf 
Niss (Dee Newman (ie 
pn SPEAKERS: 
NVIT 


(France), L.A. Steen (U.S.A.), H. Fu- 
jita and F. Terada (Japan), Z. Shanji 
and D. Ersheng (China). 

CALL FOR PAPERS: There will be 
qwenty-minute sessions for contributed 
papers and also poster sessions. The 
$ title and abstract should be submitted 
l| as soon as possible to be considered 
for inclusion. Official language is En- 
glish. 2 

| JNFORMATION: Z. Shanji, Dept. of 
' | Math. Beijing Normal Univ., Bei- 
jing 100875, China or L. P. Yee, 
Dept. of Mathematics, National Univ. 
of Singapore, Kent Ridge, Singapore 
| 0511, Republic of Singapore; email 
"| matleepy@nusvm.bitnet. The Second 
Announcement will be sent after the 
IPC meeting in September 1990. 


*5-9. Fourteenth International Symposium 
on Mathematical Programming, Amster- 
dam, The Netherlands. 


PROGRAM: This is the triennial sci- 
| entific meeting of the Mathematical 
Programming Society. The meeting 
will offer invited and contributed lec- 
tures in parallel sessions. In addition, 
computer demonstrations and survey 
| lectures highlighting developments of 
| current interest are planned. Also, the 
| George B. Dantzig Prize, the Fulker- 
son Prizes, the Orchard-Hays Prize, 
: and the A.W. Tucker Prize will be 
a. awarded. 
CONFERENCE Topics: Linear, integer, 
mixed-integer programming; interior- 
| Point and path-following algorithms; 
| Nonlinear, nonconvex, nondifferential, 
| global Optimization; Complimentary 
and fixed point theory; Dynamic and 
. | Stochastic programming, optimal con- 
| "ol Game theory and multicrite- 
m optimization; Combinatorial op- 
GREEN gr aphs and networks, ma- 
s 5; Computational complexity; Ap- 
| Ximative methods, heuristics; Com- 
uational geometry, VLSI-design; Im- 
e aon and evaluation of al- 
mar ms and software; Large-scale 
ematica] programming; Parallel 
7 oe in mathematical comput- 
| io Xpert, interactive, and deci- 
hee systems; Mathematical 
ets: ABIDE on personal comput- 
> -Caching in mathematical pro- 
i mming; Applications of mathemat- 
k ru cnm in industry, gov- 
» economics, management, fi- 


AO 


Meetings and Conferences 


nance, transportation, engineering, en- 
ergy, environment, agriculture, sci- 
ences and humanities. 

CALL FOR PAPERs: Papers on all the- 
oretical, computational and practical 
aspects of mathematical programming 
are welcome. The presentation of very 
recent results is encouraged. Deadline 
for submission of titles and abstracts: 
June 1, 1991. 

INFORMATION: l4th International Sym- 
posium on Mathematical Program- 
ming, Paulus Potterstraat 40, 1071 
DB Amsterdam, The Netherlands, 
tel: +31-20-752120; telefax: +31-20- 
6628136; telex: 10761 omega.nl; email: 
ismp@swivax.uucp or 
ismp(gswi.psy.uva.nl. 


8-11. Joint Mathematics Meetings, Uni- 
versity of Maine, Orono, ME. (including 
the summer meetings of the AMS, AWM, 
MAA, and PME) 


INFORMATION: H. Daly, AMS, P.O. 
Box 6248, Providence, RI 02940. 


19-22. 1991 Joint Statistical Meetings, 
Atlanta, GA. (Mar. 1988, p. 466) 

*11-17. European Young Statisticians 
Meeting, Oberwolfach, Federal Repub- 
lic of Germany. 


CHAIRMEN: G. Alsmeyer, Kiel. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Geschaft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


*18-24. The Navier-Stokes Equations: 
Theory and Numerical Methods, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: J. Heywood, Vancouver; 
K. Masuda, Tokyo; R. Rautmann, 
Paderborn; V.A. Solonnikov, Lenin- 
grad. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Geschaft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


*18-September 4. Twenty-first Summer 
Ecole de Calcul des Probabilités, Saint 


Flour, France. 


CHAIRMEN: D.A. Dawson, Ottawa; B. 
Maisonneuve, Grenoble; J. Spencer, 
New York. 

INFORMATION: P.L. Hennequin, Mathe- 
matiques Appliquées, F-63177 Aubiére 


angotri 


*21-25. The International Conference on 
the Theory of Rings, Algebras, and Mod- 
ules in Honor of A.I. Shirshoy, Barnaul, 
U.S.S.R. 


CONFERENCE Topics: Associative al- 
gebras, rings, and modules (including 
representations of groups and alge- 
bras, homological algebra); Nonasso- 
ciative rings and algebras (including 
Lie algebras, superalgebras); Ring and 
module methods in geometry (includ- 
ing algebraic geometry), analysis (in- 
cluding functional analysis), mathe- 
matical logic, and combinatorial alge- 
bra. 

INFORMATION: Organizing Commit- 
tee, International Conference on Ring 
Theory in Memory of A.I. Shirshov, 
Institute of Mathematics, Novosibirsk, 
630090, U.S.S.R. 


* 25-3]. Klassifikation Komplex-Algebrai- 
Scher Varietáten, Oberwolfach, Federal 
Republic of Germany. 


CHAIRMEN: K. Hulek, Bayreuth; Th. 
Peternell, Bayreuth; M. Schneider, 
Bayreuth. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Gescháft- 
sstelle: AlbertstraBe 24,  D-7800 
Freiburg im Breisgau. 


September 1991 


*|-7. Topologie, Oberwolfach, Federal 
Republic of Germany. 


CHAIRMEN: M. Kreck, Mainz; A. Ran- 
icki, Edinburgh; L. Siebenmann, Paris. 
INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Gescháft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


*8-14. Niedrigidimensionale Topologie, 
Oberwolfach, Federal Republic of Ger- 
many. 

CHAIRMEN: M. Boileau, Toulouse; K. 
Johannson, Knoxville; H. Zieschang, 
Bochum. 

INFORMATION: Mathematisches For- 
schungsinstitut Oberwolfach, Gescháft- 
sstelle: AlbertstraBe 24, D-7800 
Freiburg im Breisgau. 


* 8-14. Knoten und Verschlingungen, Ober- 
wolfach, Federal Republic of Germany. 


CHAIRMEN: U. Koschorke, Siegen; J. 
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; , Bern; U. CH ; 
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*15-20. DMV-Jahrestagung 1991, Biele- Freiburg im Breisgau. Freiburg im Breisgau 24, Ditty 


feld, Federal Republic of Germany. 


*20-26. C*-Algebren, Oberwolfach, Fed- * 8-14. Stochastic Geom 
ORGANIZER: J. Mennicke. 


E v US Geo pe 
; eral Republic of Germany. Statistics, Stereology, o, P Sm gE 
INFORMATION: Mathematisches For- Heidelbere: U eral Republic of German leh, fnm 
schungsinstitut Oberwolfach, Geschäft- CHAIRMEN: J. Contes d S ri E is i y. Peri ( 
sstelle: AlbertstraBe 24, D-7800 Haagerup, Odense; L. Zsido, Stuttgart. HAIRMEN: E, Bjorn Jensen Tos n 
i i ; INFORMATION: Mathematisches For- R.E. Miles, Queanb > Aarh, | SCIEN 
Freiburg im Breisgau. 3 eyan W, We 
schungsinstitut Oberwolfach, Geschäft- Karlsruhe. ^l |edited 
*15-21. Geometrie der Banachrüume, sstelle: AlbertstraBe 24, D-7800 INFORMATION: Mathematische, p Revise 
Oberwolfach, Federal Republic of Ger- Freiburg im Breisgau. schungsinstitut Oberwolfach Gesdi Mana 
many. sstelle: — Albertstrafe ^4, py at 
: Te ad een ares oye Freiburg im Breisgau, — IE 
SUAIEMENIGH. König; ec 5 a November 1991 dictionar 
denstrauss, Jerusalem; A. Pelczynski, * 15-21. Quantenstochastik, Oberwolfach, | resource 
Warschau. *3-9. Mengenlehre, Oberwolfach, Federal Federal Republic of Germany ^! written ir 
INFORMATION: Mathematisches For- Republic of Germany. i and exis 
schungsinstitut Oberwolfach, Geschäft- : $ j js CHAIRMEN: L. Accardi, Rom; W. von brought 
sstelle: Albertstraße 24, D-7800 CHAIRMEN: M. Magidor, Jerusalem; Waldenfels, Heidelberg. though 
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INFORMATION: Mathematisches For- schungsinstitut Oberwolfach, Geschäft teen rev 
*22-28. Nonlinear and Random Vibra- schungsinstitut Oberwolfach, Geschäft- sstelle: Albertstrabe 24, D-1% |j larg 
tions, Oberwolfach, Federal Republic of sstelle: AlbertstraBe 24, D-7800 Freiburg im Breisgau. request 
Germany. Freiburg im Breisgau. 


Russian 
CHAIRMEN: L. Arnold, Bremen; W. 


*27-31. Holiday Symposium on the lt | teng 
Schiehlen, Stuttgart; W. Wedig, Karls- 


*9-10. Western Sectional Meeting, Uni- pact of Software Systems in Mathematil English, 


versity of California, Santa Barbara. 


ruhe Research, New Mexico State Univ, Is (tors, 
INFORMATION: Mathematisches For- INFORMATION: W. Drady, American Cruces, NM. E. | erature 
schungsinstitut Oberwolfach, Gescháft- Mathematical Society, P.O. Box 6248, PRoGRAM: This year's SYN 180 Mati 
sstelle: AlbertstraBe 24, D-7800 Providence, RI 02940. focused on the impact of sol ree 
iburg i isgau. > : ical research. -29 
Freiburg im Breisgau *17-23. Singularitáten der Kontinuums- tems mm WE lectures, 10 i page 
*29-October 5. Kombinatorik Geordneter Mechanik: Numerische und Konstruktive will be dT Selfridge, of the North- lere 
Mengen, Oberwolfach, Federal Republic Methoden zu Ihrer Behandlung, Oberwol- each day, | P b There will be addi- Toorder, 
of Germany. fach, Federal Republic of Germany. ern en ae contributed pape 
tional ses eem, | 
CHAIRMEN: M. Aigner, Berlin; R. CHAIRMEN: W. L. Wendland, Stuttgart; research ideas, and discs imie | 
Wille, Darmstadt. J.R. Whiteman, West London. support may be available | 
INFORMATION: Mathematisches For- INFORMATION: Mathematisches For- number of participants. T Hon ee 
schungsinstitut Oberwolfach, Geschäft- schungsinstitut Oberwolfach, Geschäft- INFORMATION: RJ We Dept. " Imus 
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s A 5 | "Mato 
* 6-12. Arbeitsgemeinschaft mit Aktuellem CHAIRMEN: D. B sg hy 
Thema (wird in den Mitteilungen der Schumaker, Nee Bochum; L.L. : IIS posium TE D* a at 
DMV Heft 3/1991 bekanntgegeben), Ober- INFORMATION: ae 1992 IMAT Engineering Meta. 
wolfach, Federal Republic of Germany. sch ATION: Mathematisches For- Computation in mik Culo, 
>, : ungsinstitut Oberwolfach, Geschäft- Lille, France. BP. n 1, 88 si 
INFORMATION: Mathematisches For- stelle; AlbertstraBe 24, D-7800 jon: P- Boro, 5961 ^ (7S. 
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* 13-19. Geometrie, Oberwolfach, Federal 
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Republic of Germany. berwolfacn s Stochastischer Prozesse, 
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* ew AMS Publications 


|. LOHWATER'S RUSSIAN-ENGLISH 
)ICTIONARY OF THE MATHEMATICAL 
SCIENCES, Second Edition 

ited by Ralph P. Boas 

revised and expanded with the assistance of 
à. Alana |. Thorpe 


This long-awaited update of the popular Lohwater 
dclionary is currently the most complete and up-to-date 
resource for reading and translating mathematical literature 
written in Russian. Hundreds of new words have been added, 
and existing entries have been amplified, corrected, and 
brought up-to-date to reflect current mathematical usage 
(hough some obsolete terms were retained for users who 

* Ined to consult older literature). The grammar section has 

" een rewritten, and an appendix contains complete paradigms 
ofa large number of selected words. In addition, at the 
request of many users of the dictionary, stress markings on 

. |fussian words have been added. 

E Intended primarily for those whose first language is 
‘English, this dictionary will prove a useful tool for researchers, 
e and translators working with Russian mathematical 
jNerature, 


S Mathematics Subject Classification: 00 
Denney 0160-0 (hardcover), 0-8218-0133-3 (softcover), 


Pages, July 1990 
+ i eae: Price $50 (hardcover); 
- |; ver: Price $ $35 (softcover) 


, | order, please specify REDH/N (hardcover), REDS/N (softcover) 
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"STERS BY ANATOLY FOMENKO 


sega Tof really think of myself as an artist. | am a 

K 8 str. ‘Clan. To me, my drawings are photographs of 
tne, ange and interesting mathematical world." —Anatoly 
| Maa 'n an interview with Insight magazine. ; 

(it for z Fomenko is a Soviet topologist with a special 

EN S m Pressing abstract mathematical concepts through 
ti p 9f his work resembles that of M. C. Escher in its 
Rag zm rendering of shapes and patterns, while other | 
“ay gn eM to be more visceral expressions of mathematical 


.""mulating to the imagination and to the eye, his rich 


Use 
the order form in the back of this issue occelli COSI pt MP. (Ops 


and evocative work can be interpreted and appreciated in 
various ways—mathematical, aesthetic, or emotional. 

In anticipation of the 1991 publication of a full volume 
of Fomenko's artwork, the AMS is now offering posters of 
four of his most striking pieces. Handsomely designed and 
suitable for framing, these posters would be a provocative 
conversation piece for home or office. They would also make 
excellent gifts. Photos of posters on page 756. 

The cylinder of a continuous mapping. Given two 
topological spaces and a continuous mapping between them, 
one can "join" a point x to its image under the map, to 
obtain what is known as the cylinder of the mapping. This 
painting, rich in reds and maroon, is a poetic rendering of 
various mapping cylinders. A group of seagulls flies around a 
truncated cone, which represents a map that “enlarges” the 
domain space. In color. 


Price $15, 
Code FOMPOS/1N 

A two-dimensional sphere in three-dimensional space 
can be turned inside out. It is a remarkable topological fact 
that a two-dimensional sphere can be "turned inside out’ by 
a smooth homotopy in the class of immersions. Fomenko 
depicts this amazing transformation in eight steps in this 
surrealistic illustration. In black and white. 


Price $12, 
Code FOMPOS/2N 

The remarkable numbers =z and e, I. This pen-and-ink 
illustration represents the decimal expansions of a and e 
by a tower of white blocks. Each block carries a number 
of black disks, corresponding to the digit in the expansion. 
Meticulously textured and captivatingly detailed, this enigmatic 
picture projects a sense of wonder and mystery. In black and 
white. 


Price $12, 
Code FOMPOS/3N 
Homotopy groups of spheres. One important unsolved 


problem is the computation of the homotopy groups of 
spheres, which are formed by the classes of homotopic 
mappings from one sphere onto another. This picture shows 
how a large sphere crumples, folds, and layers itself as it 
maps homotopically onto a smaller sphere. it can also be 
seen as a haunting image of a castle on the edge of a cliff, 
against a swirling yellow Sky. In color. 

Price $15, 

Code FOMPOS/4N 


Special Price for set of four: $48.50, 
Code FOMSET/1N 


21,4267) in the U.S. and Canada to use VISA or MasterCard. 
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- Symposium in Pure Mathematics, held at Hofs 


— — foremost researchers in the wide range of areas in Which, 
CC-0. In Public Domain. Gurukul Kang 


New AMS Pu Ications 


New Series 


Now Available from the AMS 

This series is devoted to the proceedings of conferences, 
symposia, and seminars. Collections of papers focusing 
on a certain subject will also be published. The Israel 


Mathematical Conference Proceedings are published by 
the Weizmann Science Press of Israel and are distributed 
worldwide, except in Israel, by the American Mathematical 
Society. 


Imc 


RING THEORY 1989 
IN HONOR OF S. A. AMITSUR 


Louis Rowen, Editor 
(Israel Mathematical Conference Proceedings, Volume 1) 


This is the first volume in a new series, /srae! Mathematical 
Conference Proceedings, published by the Weizmann Science 
Press of Israel. The volume contains the proceedings of 
The Ring Theory Symposium at Bar-llan University and The 
Division Algebra Workshop at Hebrew University, which were 
held in honor of S. A. Amitsur in late 1988 and early 1989. 
Virtually every major algebraist in Israel contributed to these 
events by inviting participants for a period coinciding with the 
conferences. 

The papers in this volume range from presentations 
of current research to survey talks and expositions and 
represent contributions by some of the world's leading 
experts in algebra and ring theory. 


Contents 
Polynomial identity ring; Group algebras, crossed products and 


enveloping algebras; General ring theory; Division rings and central 
simple algebra. 


1980 Mathematics Subject Classifications: 16, 17 
430 pages (softcover), July 1990 

Individual member $25, List price $30, 
Institutional member $25 

To order, please specify ISMC/1N 


eae a US 03 
THE LEGACY OF JOHN VON NEUMANN 
James G. Glimm, John Impagliazzo, and 


Isadore Singer, Editors 
(Proceedings of Symposia in Pure Mathematics, Volume 50) 


The ideas of John von Neumann have had a profound 
influence on modern mathematics and science. One of the 
great thinkers of our century, von Neumann initi 
branches of mathematics—from operator algeb 
theory to scientific computing—and had a funda 
on such areas as self-adjoint operators, ergo 
and the foundations of quantum mechanics, an 
analysis and the design of the modern comput 

This volume contains the proceedin 


ated major 
ras to game 
mental impact 
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9s of an AMS 

tra University, 


in May 1988. The symposium brought together Some of the 
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von Neumann worked. These artic} 
of von Neumann's ideas and thinki 
influence on contemporary mathe 
of those who knew von Neuman 
presented here personal reminiscences about hig 
is directed to those interested in Operator E im, 
theory, ergodic theory, and scientific com Ho ! Game 
historians of mathematics and others havin ; r 8$ Well ag, 
contemporary history of the mathematical fie 


will give readers an appreciation for the workin 
of one of the mathematical giants of our time 98 Of the ni, 


Contents 
Marina v. N. Whitman, John von Neumann: A 
Peter D. Lax, Remembering John von Neuman 
Nonmathematical reminiscences about Johnny von Neumann: Israel 
Halperin, The extraordinary inspiration of John von Neumann: Nichol 
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o algebraic methods employed in operator theory are 
Mise and touch upon a broad area of mathematics. There 
u peen direct applications of operator theory to systems 
y and statistical mechanics. And significant problems 

motivations have arisen from the subject's traditional 
yderpinnings for partial differential equations. 

This two-volume set contains the proceedings of an AMS 
er Institute on Operator Theory/Operator Algebras, 
July 1988 at the University of New Hampshire. The 
e sought to summarize progress and examine the 
common points of view that now run through the subject. 
With contributions from some of the top experts in the field, 
his publication illuminates a broad range of current research 


topics in operator theory. 
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in | william Arveson, The spectral C*-algebra of an Eo- 

W.| semigroup; J. A. Ball, i. C. Gohberg, and L. Rodman, 

Wi | two-sided Lagrange-Sylvester interpolation problems for rational 

g ` matrix functions; A. Ben-Artzi and |. Gohberg, Nonstationary inertia 
theorems, dichotomy, and applications; Lewis Coburn, Toeplitz opera- 
n | tors, quantum mechanics, and mean oscillation in the Bergman metric; 
tie) John B. Conway, Towards a functional calculus for subnormal tuples: 
itt | The minimal normal extension and approximation in several complex 
ai | variables; H. O. Cordes, On the technique of comparison algebra for 
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Composition operators on Hilbert spaces of analytic functions: A 
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D. Higson, A primer on K K-theory; Alan Hopenwasser, Complete 

| | distributivity; Jerry Kaminker, Operator algebraic invariants for 

n eliptic operators; Abel Klein, The supersymmetric replica trick and 

5^ | smoothness of the density of states for random Schródinger operators; 
, David R. Larson, Some recent progress in nest algebras; Vern |. 

qo. | Paulsen, Rigidity theorems in spaces of analytic functions; Vladimir V. 
ae Hankel operators and multivariate stationary processes, Joel 
Incus, The principal index; Stephen C. Power, Refinement theory for 
honselfadjoint operator algebras; Robert T. Powers, Some remarks 

it the index theory for semigroups of endomorphisms of B(H); Marc 
poste Deformation quantization and operator algebras; Richard 

| ang berg, Toeplitz and Hankel operators, wavelets, NWO sequences, 
| almost diagonalization of operators; Jonathan Rosenberg, K and 
| re Topology and operator algebras; Norberto Salinas, Applications 
| VUA ED and operator theory to proper holomorphic mappings; 
| Segal E. Sarason, Function theory and de Branges's Spaces; Irving 
| Algebraic quantization and stability; Baruch Solel, Analytic 
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ata S Cocycle conjugacy of group actions on factors; Michael 
mi r, Pseudodifferential operators and K-homology; Harald 
og Variables. Toeplitz operators and index theory in several complex 
O non 5; Harold Widom, Szegó expansions for operators with smooth 
ha. smooth symbol; Daoxing Xia, Analytic theory of subnormal 
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Bourdon and J. H. Shapiro, Cyclic composition operators on Hz; 
Robert P. Boyer, Representation theory of U(oo); Christopher M. 
Brislawn, Trace class integral kernels; Geon Ho Choe, Products 

of operators with singular continuous spectra; Raül E. Curto, 

Joint hyponormality: A bridge between hyponormality and subnor- 
mality; Alexander Dynin, Algebras generated by classical 
pseudodifferential operators on open Riemannian manifolds; C. K. 
Fong, E. A. Nordgren, H. Radjavi, and P. Rosenthal, A similarity 
invariant; J. S. Fox, P. Haskell, and W. Pardon, Two themes in 
index theory on singular varieties; Ichiro Fujimoto, C P-Duality for 
C*- and W*-algebras; Frank Gilfeather, A note on special CSL 
algebras with nontrivial cohomology; E. C. Gootman and A. J. Lazar, 
Actions of compact groups on C*-algebras; W. L. Green and T. 

D. Morley, Parallel sums of operators; J. J. Grobler, The zero-two 
law and the peripheral spectrum of positive contractions in Banach 
lattice algebras; H. Halpern, V. Kaftal, and L. Zsidó, Finite weight 
projections in von Neumann factors; Ronghui Ji, Toeplitz operators on 
noncommutative tori and their real valued index, Mahmood Khoshkam, 
Close C*-algebras are K K-equivalent; Edward V. Kissin, On 
derivations of operator algebras implemented by bounded operators; 
T. L. Kriete, Ill, and B. D. MacCluer, Composition operators and 
weighted polynomial approximation; Alan Lambert, Seminormality 

for measure-theoretic composition operators; D. R. Larson and A. 

R. Sourour, Local derivations and local automorphisms of £Z (X); 
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elementary operators; Brian W. McEnnis, Shifts on Krein spaces; 
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algebras; R. L. Moore and T. T. Trent, Isometries of nest algebras; 
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Nagase and Tomio Umeda, Se/fadjointness of quantum Hamiltonians 
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Costel Peligrad, Actions of compact groups on C*-algebras; J. R. 
Peters and Y. T. Poon, Invariants for triangular AF algebras; N. 
Christopher Phillips, K-theory and noncommutative homotopy theory, 
R. J. Plymen, Equivalence bimodules in the representation theory of 
reductive groups; Mihai Putinar, Spectral theory and sheaf theory IV ; 
Leiba Rodman, On factorization of selfadjoint operator polynomials; 
Claude Schochet, The Kasparov groups for commutative C*-algebras 
and Spanier-Whitehead duality; Albert J.-L. Sheu, How are the Toeplitz 
C*-algebras of Reinhardt domains affected by taking pseudoconvex 
hulls?; John S. Spielberg, Factor state extensions on O 9; Silviu 
Teleman, On the Dauns-Hofmann theorem; T. T. Trent and W. Wogen, 
Subnormal operators with a common invariant subspace; Martin E. 
Walter, C*-algebras and the classification of finite groups; Xiaolu 
Wang, Bivariant Chern character I; Warren R. Wogen, Composition 
operators acting on spaces of holomorphic functions on domains in 
C^: Keren Yan, Rigidity theorem and Buerling theorem; Kehe Zhu, On 
certain unitary operators and composition operators. 
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AN INTRODUCTION TO CR STRUCTURES 


Howard Jacobowitz 
(Mathematical Surveys and Monographs, Volume 32) 


The geometry and analysis of CR manifolds is the 
of this expository work, which presents all the basic 


The book contains a careful exposition of seminal papers by 
Cartan and by Chern and Moser, and also includes chapters 
on the geometry of chains and circles and the existence of 
nonrealizable CR structures. With its detailed treatment of 
foundational papers, the book is especially useful in that 

it gathers in one volume many results that were scattered 
throughout the literature. 

Directed at mathematicians and physicists seeking to 
understand CR structures, this self-contained exposition is 
also suitable as a text for a graduate course for students 
interested in several complex variables, differential geometry, 
or partial differential equations. A particular strength is an 
extensive chapter that prepares the reader for Cartan's 
approach to differential geometry. The book assumes only the 
usual first-year graduate courses as background. 


Contents 
CR Structures; Some automorphism groups; Formal theory of the 
normal form; Geometric theory of the normal form; Background for 
Cartan's work; Cartan's construction; Geometric consequences; Chains; 
Chains and circles in complex projective geometry; Nonsolvability of 
the Lewy Operator. 
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SPECTRAL THEORY AND ANALYTIC 


GEOMETRY OVER NON-ARCHIMEDEAN 
FIELDS 


Vladimir G. Berkovich 


(Mathematical Surveys and Monographs, Volume 33) 


The purpose of this book is to introduce a new notion of 
analytic space over a non-Archimedean field. Despite the 
total disconnectedness of the ground field, these analytic 
spaces have the usual topological properties of a complex 
analytic space, such as local compactness and local arcwise 
connectedness. This makes it possible to apply the usual 
notions of homotopy and singular homology. The book 
includes a homotopic characterization of the analytic Spaces 
associated with certain classes of algebraic varieties and 
an interpretation of Bruhat-Tits buildings in terms of these 
analytic spaces. The author also studies the connection 
with the earlier notion of a rigid analytic space. Geometrical 
considerations are used to obtain some applications, and the 

analytic spaces are used to construct the foundations ofa 
non-Archimedean spectral theory of bounded linear operators 
. This book requires a background at the level of basic graduate 
_ courses in algebra and topology, as well as Some familiarity 
with algebraic geometry. It would be of interest to research 
-mathematicians and graduate students working in algebraic 
jeometry, number theory, and p-adic analysis. 


Contents 
a commutative Banach ring; Affinoid 


Spaces; Anal) 
CH KNE groups and buildings; The harono 
; Spectral theory; Perturbatio, : 
P algebra, n theory; 


Digitized by Arya Weg FeoIS:tPülsleatióRsd eGangotri 


edition w j i date 
CC-0. In Public Domain. Gurukul Kangri olor, tetaingd if no up 


1980 Mathematics Subject Classif; 


cati . 
20G25, 46P05, 46J99 "OMS: 1225, 39 


Ky 

ISBN 0-8218-1534-2, LC 90-830, ISSN 0078.5 uU | parie 
169 pages (hardcover), July 1990 376 nave 

Individual member $32, List price $53, 
Institutional member $42 1080 Me 
To order, please specify SURV/33N k A 

fii 

Í€—ÓÀ— M ate 10 orde! 
paye — — d [nee 
NONLINEAR WAVE EQUATIONS a 
FORMATION OF SINGULARITIES = 
Fritz John [ 
(University Lecture Series, Volume 2) a 
This is the second volume in the n John 


| 9W Universit 
Series, designed to make more widely available MED vadra 
q 


outstanding lectures presented in various instituti 

the country. Each year at Lehigh University, a mn Ma 
mathematical scientist presents the Pitcher Lectures in the S 
Mathematical Sciences. This volume contains the Pitcher picture 
lectures presented by Fritz John in April 1989, 


| for und 

The lectures deal with existence in the large of solutions | also le 
of initial value problems for nonlinear hyperbolic partial ona tri 
differential equations. As is typical with nonlinear problems, | one sic 


there are many results and few general conclusions in this | how th 
extensive subject, so the author restricts himself to a smal | of the 
portion of the field, in which it is possible to discern some | alterna 
general patterns. Presenting an exposition of recent research | reveals 
in this area, the author examines the way in which solutions concep 
can, even with small and very smooth initial data, “blowup | sfasc 
after a finite time. For various types of quasi-linear equation the wa 
this time depends strongly on the number of dimensions and | throug 


the “size” of the data. Of particular interest is the yee e 
of singularities for nonlinear wave equations in three SP ! 
dimensions. EEN 
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small initial data; Appendix I. Uniqueness for nonlinear Wā 


Appendix Il. Klainerman's inequality. 73005 | iE 
1980 Mathematics Subject Classifications: Rn 35L70; CRY 
ISBN 0-8218-7001-7, LC 90-700, ISSN 1047-399 | OTH 
64 pages (softcover), July 1990 | Jear 

Individual member $17, List price $29, | 
Institutional member $23 | Th 
To order, please specify ULECT/2N | ner 
illustr, 
Physi 
ANS Of mi 

ATIC! ! 
WORLD DIRECTORY OF MATHEM a 
1990 of per 
ectoly ae 
This is the ninth edition of the Wor eee and ogg | er 
Mathematicians, which incorporates corr ne Inter na ins a 
; Rs ji hed by cont Of c 

updates to the 1986 edition. Published DJ ^ hook n tha 
Mathematical Union, this valuable rotaia me jon | m 
the names and addresses of about a 0 peor ub 
from 83 countries. Listings for the dire ittees 10" Me" 966 lus, 
information supplied by National Comm "e sup eL 


5 jstings 
(or corresponding organizations). LS, on wae 


- IDERDEVOIUTITUOOM CEREREM 


| 
| pra’ 
pha 


«0 Mathei 
i739 pages ( 


ries and individuals alike will find this a useful directory 
ve on hand. 


matics Subject Classification: 00 
softcover), July 1990 


order please specify WRLDIR/9N 


The following videotapes are now available through the AMS. 


MENS 


gb hxytcy =n 
John H. Conway 

Focusing on a pictorial approach to the theory of integral 
quadratic forms, John H. Conway combines an impressive 
command of the theory with deep intuitive insight to produce 
an illuminating and engaging videotaped lecture. The quadratic 
forms of the type in the title of this lecture lead to a beautiful 


| picture in the hyperbolic plane—a picture that not only allows 
: for understanding of the deeper properties of these forms but 


also leads to an algorithm for their solution. Taking viewers 
ona trip down “the river,” with a forest of positive integers on 
one side, and negative integers on the other, Conway shows 
how this simple representation elucidates certain properties 
ofthe forms. His approach also leads to a discussion of an 
alternative, pictorial representation of the real numbers that 
reveals their Diophantine structure, leading naturally to the 
toncept of the continued fraction representation. This lecture 
is fascinating not only in its subject matter but also in revealing 
the way this master mathematician wends his intuitive way 
through the topic as he leaves the technicalities behind. The 
videotape would be appropriate for advanced undergraduates 
with background in number theory. 


1980 Mathematics Subject Classification: 11 

ISBN 0-8218-8027-6 

NTSC format on 1/2” VHS videotape; approx. one hour, 1990 
Price $59 

To order, please specify VIDCONWAY/N 


CRYSTALS, IN EQUILIBRIUM AND 
THERWISE 
Jean E. Taylor 


s opening shots on this videotape, showing computer- 
ies pictures of soap bubbles and crystals, beautifully 
Strate the fascination of this topic. Soap films are the 
YSical system that gave rise to the mathematical subject 
a Nimal surfaces; their surface energy is proportional to 
ee area. Like fluid interfaces, interfaces involving 
| Ber es also have surface energies, but the surface energy 

ier surface area depends on the normal directions of the 
MN Those portions of crystal surfaces or interfaces 

e minimize surface energy have given rise to the study 

,JStalline minimal surfaces. With their facetted structure, 
fims Sacos share the beauty of both crystals and soap 
Su xtd communicates her great enthustasm for the 
Audign c S she presents a variety of results and pictures. 


F23 


9S having a background at the legeloofnanua d ance. cuuufermatcallows for more 


undergraduate in mathematics will enjoy this presentation, 
and it is likely to be of interest to physicists and engineers. 
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THE TRANSITION TO CHAOS: THE ORBIT 
DIAGRAM AND THE MANDELBROT SET 
Robert L. Devaney 

A Science Television Production 


In this videotaped lecture, Devaney explores and explains 
two of the most fascinating images in the study of dynamical 
systems: the orbit (or bifurcation) diagram, and the Mandelbrot 
set. Because both of these images result from iterations of 
quadratic functions, the level of mathematical sophistication 
required to understand the lecture is minimal. The main goal 
of the lecture is to describe the relationship between these 
two images, how they are generated, and what they mean 
mathematically. Devaney also describes several important 
related concepts in dynamical systems theory, including period 
doubling bifurcations, Feigenbaum’s number, Sarkovskii's 
theorem, and the role of critical orbits. 


1980 Mathematics Subject Classification: 58 
NTSC format on 1/2” VHS videotape; approx. one hour, 1990 


Price $59 
To order, please specify VIDDEV/2N 


Combination book and videotape offers: 
The transition to chaos: The orbit diagram and the. Mandelbrot set with 
Robert L. Devaney (VIDDEV/2N) may be purchased with the following: 


The videotape and Chaos and fractals: The mathematics behind the 
computer graphics, edited by Robert L. Devaney and Linda Keen 


(PSAPM/39N). = 
Individual member $71, List price $85, Institutional member $77 


To order, please specify CHASET/2N 


The videotape, book and Chaos, fractals and dynamics: Computer a ; 
experiments in mathematics, with Robert L. Devaney : 


(VIDDEVANEY/N). oce 
Individual member $120, List price $144, Institutional member $131 - E 
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New Video Series 


Progress in Mathematics 


This lecture series, begun in the summer of 1989, | 
to highlight some of the important trends and active 
the mathematical sciences today. The spe 

chosen for their skill in presenting exposi 

their command of the history and 
of their talk. Written lecture notes 
videotapes, leaving the speaker fr 
details and discuss major 
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lectures would be suitable for researchers, graduate students, 
or advanced undergraduates. 


NENNEN eee 

MATHEMATICAL PROBLEMS OF LIQUID 
| CRYSTALS 

Haim Brezis 


Liquid crystals are now an everyday phenomenon, with 
the advent of liquid crystal displays in clocks, watches, 
calculators, computers, and other devices. Such materials 
are unusual because they have an orientational order, but 
do not have the strict configurational order of solids. This 
videotaped lecture provides an in-depth view of some 
of the mathematical aspects of liquid crystals. Brezis 
discusses some current results on the deformation energy 

of liquid crystals. These results not only provide an excellent 
example of how physical phenomenon can provide new 
mathematical problems, but also shows the way in which 
mathematical analysis can point physicists in the direction of 
new understanding. In addition, the fascination of this topic 
goes well beyond the connection to liquid crystals, forging an 
unusual combination of techniques from various fields such 
as nonlinear partial differential equations, functional analysis, 
differential geometry, geometric measure theory, topology, 
numerical analysis, and graph theory. Lecturing with clarity, 
insight, and thoroughness, Brezis leads the audience on a 
journey into this absorbing topic at the frontier of research. 
In addition to researchers interested in this area, graduate 


students or advanced undergraduates should find this lecture 
accessible. 
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Price $59 
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Bees ONCE R 
APPLICATIONS OF PDE METHODS BY 
GROMOV, FLOER, AND OTHERS TO 
SYMPLECTIC GEOMETRY 

Dusa McDuff 


The past few years have seen several ex 
in the field of symplectic geometry, 
area have begun to make progress 
and hitherto inaccessible problems. The new techniques 
making this possible have come both from the calculus of 
'variations and from the theory of elliptic partial differential 
operators. With impressive breadth of knowledge and 

larity of exposition, McDuff examines some of these new 
developments, including Gromov's results using elliptic 
hods, and how Floer applied these elliptic techniques to 
a new approach to Morse theory. This latter result 
xt applications in the theory of 3- and 4- 


citing developments 
and researchers in this 


in solving many important 
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HARMONIC ANALYSIS AND PARTIAL jor 
DIFFERENTIAL EQUATIONS ractior 
Mario Milman and Tomas Schonbek are y La» 
(Contemporary Mathematics, Volume 107) ! ditorg Ee 
studen 
This volume contains the Proceedings of an AMS Spesi of anal 
Session on the Mathematics of Nonlinear Science, h Pae potenti, 
Phoenix in January 1989. This area of research ind 
a large and rapidly growing set of ideas Concerning s ER Roger K 
relationship of mathematics to science, in which the reactors 
fundamental laws of nature are extended beyond common | #88"? 
sense into new areas where the dual aspects of order and ae 
chaos abound. oy 
These papers, generally analytic in nature, deal primarily | Isaacso 


with mathematical aspects of physical science and non-chaoti systems 
phenomenon. Important new areas are discussed, such Bifurcat 
as instability, global extensions of KAM theory, new ideas | Kennett 
concerning integrable systems, bifurcation and its applications | f9U" 
in fluids, and various aspects of gauge theory. Altogether, te | ‘apr 


topics explored here represent an excellent survey of some ee 
of the new research in the mathematics of nonlinear science. Dirac of 

Contents ih 
B. Barcelo, L. Escauriaza, and E. Fabes, Gradient estimates al Una 
the boundary for solutions to nondivergence elliptic equations; manifol 
L. A. Caffarelli, Interior regularity of solutions to Monge Ampere — | «v 
equations; M. Cotlar and C. Sadosky, The Helson-Szegó theorem : 
LP of the bidimensional torus; B. E. J. Dahlberg and G. Verchota, M 
Galerkin methods for the boundary integral equations of elliptic nl. | ISBN 0 
equations in nonsmooth domains; R. Fefferman, Some aep C 154 pay 
Hardy spaces and BMO in harmonic analysis and partial Ma cone i | Individ 


equations; B. Jawerth, C. Perez, and G. Welland, The pen maxim institut 
Triebel-Lizorkin spaces and the relation among poten ae a UR 
operators; R. Johnson, Changes of variable and Ap veut and P. 

Kenig, Progress on two problems posed by Rivi ae ^ ome semine | E 
J. McKenna, Fredholm theory for periodic solutions of ` Stability. of A M 
P.D.E.s with homogeneous nonlinearities; W. A. Strauss, ! SMO 
Solitary waves. | 
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SCIEN na 
MATHEMATICS OF NONLINEAR i 
Melvyn S. Berger, Editor 
(Contemporary Mathematics, Volume 108) nted at i 
se ia 
This book brings together ten papers Eu ife un 
Conference on Harmonic Analysis and Atlantic Un i in 
Equations, held in April 1987 at Florida n hal clé fut 


; i tw t 
The papers illuminate the relationship i rese" 
analysis and partial differential equation 
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tic 


1 
i 
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| (some of the foremost experts in these areas. Among the 
P^ ics covered are: application of fully nonlinear, uniformly 
E tic equations to the Monge Ampére equation; estimates 
Moreen functions for the purpose of studying Dirichlet 
"oblems for operators in non-divergence form; an extension 
n classical potential theory to the case of nonsmooth 
jomains; the relation between Riesz potentials and maximal 
actional operators due to Muckenhoupt and Wheeden; and 
ine Lax-Phillips scattering theory applied to the double Hilbert 
yansform. Directed at research mathematicians and graduate 
sudents, the papers require knowledge of the classical tools 
oí analysis, such as measure theory, Sobolev spaces, and 
potential theory. 

Contents 
Roger K. Alexander, Multiple steady states in tubular chemical 
wactors; M. S. Berger, Two new approaches to large amplitude 
quasi-periodic motions of certain nonlinear Hamiltonian systems; Y. Y. 
Chen, Vortices for the Ginzburg-Landau equations-the nonsymmetric 
case in bounded domain; Andrew Szeri and Philip Holmes, Nonlinear 
stability and bifurcation in Hamiltonian systems with symmetry; Eli 
Isaacson and Blake Temple, Nonlinear resonance in inhomogeneous 
systems of conservation laws; George H. Knightly and D. Sather, 
Biturcation and stability in rotating, plane Couette-Poiseuille flow; 
Kenneth R. Meyer and Dieter S. Schmidt, Bifurcations of central 
configurations in the N-body problem; M. S. Berger and J. Nee, 
leapfrogging of vortex filaments in an ideal fluid; J. W. Neuberger, 
Calculation of sharp shocks using Sobolev gradients; John Palmer 
and Craig A. Tracy, Monodromy preserving deformation of the 
Dirac operator acting on the hyperbolic plane; M. S. Berger and M. 
Schechter, Bifurcation from equilibria for certain infinite-dimensional 
dynamical systems; Victor Shubov, On dynamics of discrete and 
continuous o-models (chiral fields) with values in Riemannian 
manifolds; Srdjan Stojanovic, Direct study for some nonlinear elliptic 
control problems. 


1980 Mathematics Subject Classifications: 70-XX, 70DXX, 70FXX, 
TOHXX, 70KXX; 34BXX, 35-XX, 35BXX, 49-XX, 49FXX, 58-XX, 58BXX 
ISBN 0-821 8-5114-4, LC 90-574, ISSN 0271-4132 

, 94 pages (softcover), July 1990 

Individual member $19, List price $32, 

Institutional member $26 

To order, please specify CONM/108N 
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|À MULTIPLE DISJUNCTION LEMMA FOR 
| SMOOTH CONCORDANCE EMBEDDINGS 


| tomas G. Goodwillie 
| emoirs of the AMS, Number 431) 


| Requiring background in basic differential topology, this 
| °k is aimed at researchers interested in the homotopy 
| deor Spaces of smooth embeddings and spaces of 
i pero, The author provides a proof of a useful 
| ouaa ty estimate in the theory of concordances (or 
Trag 9-Isotopies), generalizing Morlet's result from triads to 
| t S. The method of proof is a differentiable general position 
| 


zm 


TL 2 


Schni * segnes 
Nique analogous to piecewise-linear “sunny collapsing. 


introdu Contents 
dalune ion: Spaces of concordances; Known results; The multiple 
S lon lemma: Sketch of the proof; Preliminaries: Definitions, 
Henero + 1)-ads and connectivity; Sunny collapsing; Multijets and 
jet tion; Approximation by polynomials; The collection of 
n Sets: Invariant algebraic sets of complex. 
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on sets of multijets; Z; Singular sets for fibered concordances; Proot 
of Theorem D: One last sunny collapse. 


1980 Mathematics Subject Classification: 57 

ISBN 0-8218-2493-7, LC 90-31826, ISSN 0065-9266 
317 pages (softcover), July 1990 

Individual member $22, List price $36, 

Institutional member $29 

To order, please specify MEMO/431N 


THE MAXIMAL FACTORIZATIONS OF THE 
FINITE SIMPLE GROUPS AND THEIR 
AUTOMORPHISM GROUPS 

Martin W. Liebeck, Cheryl E. Praeger, and 


Jan Saxl 
(Memoirs of the AMS, Number 432) 


Factorizations of finite groups as a product of two 
proper subgroups arise naturally in several areas of group 
theory, geometry, and applications. In thís book, the authors 
determine all factorizations of the finite simple groups and 
their automorphism groups as a product of two maximal 
subgroups. The proof involves detailed study of the geometry 
of simple groups, and there is a substantial introductory 
section presenting this material. One of the major unsolved 
problems in the theory of finite groups is the classification 
of the maximal subgroups of the finite simple groups and 
their automorphism groups. As an application of their main 
results, the authors present an effective classification of the 
maximal subgroups of one such class, the finite alternating 
and symmetric groups. Requiring a basic knowledge of group — 
theory, the book is directed at research mathematicians and — 
graduate students. 


Contents 
Classical groups of large dimension: factorizations as a product 
of two geometric subgroups; Classical groups of large dimension: 
factorizations in which one of the factors is non-geometric; Classical 
groups of small dimension; Factorizations of sporadic groups; 
Factorizations of alternating groups; Factorizations of exceptional 
groups of Lie type; On maximal subgroups of symmetric and alternating 
groups; Lower bounds for dimensions of representations of sporadic 
groups; Uniqueness of certain representations of Suz and Co; Orbit 
decomposition of B4(q) on a spin module. 3 
1980 Mathematics Subject Classifications: 20D40, 20835, 20D06, — 
20D08, 20E40 : 
ISBN 0-8218-2494-5, LC 90-31827, ISSN 0065-9266 
151 pages (softcover), July 1990 
Individual member $22, List price $36, 
Institutional member $29 
To order, please specify MEMO/432N 


GEOMETRIC FUNCTION THEORY 
SEVERAL COMPLEX VARIABLES 
Junjiro Noguchi and Takushiro 
(Translations of Mathematical Monographs, 
This is an expanded English-lanc 
the same authors that originally a 


self-contained and coherent account of recent developments 
in geometric function theory in several complex variables, 
aimed at those who have already mastered the basics 

of complex function theory and the elementary theory of 
differential and complex manifolds. The second goal is to 
present, in a self-contained way, fundamental descriptions of 
the theory of positive currents, plurisubharmonic functions, 
and meromorphic mappings, which are today indispensable 
in the analytic and geometric theories of complex functions 
of several variables. The book should prove useful for 
researchers and graduate students alike. 


Contents 
Hyperbolic manifolds; Measure hyperbolic manifolds; Positive currents 
and plurisubharmonic functions; Meromorphic mappings; Nevanlinna 
theory; Value distribution of holomorphic curves. 


1980 Mathematics Subject Classifications: 32H30; 32F05 
ISBN 0-8218-4533-0, LC 90-546, ISSN 0065-9282 

296 pages (hardcover), July 1990 

Individual member $47, List price $78, 

Institutional member $62 

To order, please specify MMONO/80N 


MATHEMATICAL PROBLEMS OF 
TOMOGRAPHY 
I. M. Gelfand and S. G. Gindikin, Editors 


(Translations of Mathematical Monographs, Volume 81) 


As early as 1917, Radon derived an explicit formula for the 
reconstruction of a function on the plane, given its integrals 
over all lines. In the late 1960s, the first applications of the 
Radon formula appeared, in radio astronomy and then in 
electron micrography. The use of the Radon formula for 
constructing tomograms, made possible by the advent of the 
Computer, saw its first use in clinical medicine in 1970 and 
earned its developers the Nobel Prize in medicine. 

Today, practical application of the Radon transform, 
especially in medical tomography, has continued to capture 
the attention of mathematicians, partly because of the range 
of new applications that have been found. But the most 
fascinating aspect for mathematicians may be the opportunity 
to apply deep mathematics to tackle new problems arising 
from real-world applications. 

The papers in this volume cover various 
from and related to computerized tomogra 
idea unifying the papers is that the methods used satisfy 
strong requirements imposed by practical applications 
of computerized tomography, such as reconstruction 
of nonsmooth functions, pointwise convergence, and 
discretization in computational algorithms. The papers draw 
upon a broad range of mathematical areas, including integral 

geometry, the theory of several complex Variables, the theory 
of distributions, and integral transformations. In addition 
applications to reconstruction of biological objects and ; 
mathematical economics are given. 


Contents 
I. M. Gelfand and S. G. Gindikin, Introduction. Integral geometry and 
tomography; D. A. Popov, On convergence of a class Of algorithms 
for the inversion of the numerical Radon transform; A, p. Goncharoy 
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particles given their projections; M. S. G elfang 
Spatial rotational alignment of identical particles c 
theory and practice; V. P. Palamodov, Some SUME 
in tomography; N. D. Vvedenskaya and S. G 


Share 


-B.G 

their | 
Pfojec,, : 

"QUlar Pro ble n Une lg 


Radon transform and image reconstruction: G. Indikin 
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to the theory of production functions; V, M. Buchstab - Appl 
Maslov, Mathematical models and algorithms b er amg 
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of wave fields and inhomogeneous media. '"ographjc Sh 


1980 Mathematics Subject Classifications- 

44-04, 90A15, 32A25 MS: 4405, 44416: ieu 
ISBN 0-8218-4534-9, LC 90-845, ISSN 0065-9282 

267 pages (hardcover), July 1990 

Individual member $58, List price $96, 

Institutional member $77 

To order, please specify MMONO/81N 


LINEAR DIFFERENTIAL EQUATIONS IN THE | 
COMPLEX DOMAIN: PROBLEMS OF | 
ANALYTIC CONTINUATION 

Yasutaka Sibuya 


(Translations of Mathematical Monographs, Volume 82) 


Research in differential equations is usually oriented 
toward explicit results and motivated by applications. Many 
clever methods have been discovered in this way, but, when 
problems of more fundamental difficulty arise, researchers 
must find something intrinsic in the mathematics itself in 
order to make progress. As research in topology, algebraic 
geometry, and functions of several complex variables have 
advanced, many methods useful in such fields were introduced 
into the study of differential equations. book 

The main part of this book is a translation of a 1976 s 
originally written in Japanese. The book, focusing Am 
on intrinsic aspects of the subject, explores some PERI 
of linear ordinary differential equations in complex 00 
Examples of the problems discussed include th 
problem on the Riemann sphere, a characteriza 
Singularities, and a classification of meromorp 
equations. Since the original book was puoi odules: 
ideas have developed, such as applications of summablll) 
Gevrey asymptotics, cohomological methods, © arametel® 
and studies of differential equations containing Erie cover 
Five appendices, added in the present Coy ferent K 
these new ideas. In addition, more than 100 re 
been added. 


equations in the complex domain, as wel of m n 
intrinsic meaning of older results by ME ee " 
ideas. A useful reference for research mat pe su 
various fundamental results, this book bc 

as a textbook in a graduate course or Se" 


Contents 
Structures of analytic continuation; Existence m; Li p? 
theorem of G. D. Birkhoff; The Riemann P [one nomena poe 
equations on a sectorial domain; The Stokes p odu 
The Hukuhara Turrittin Theorem in terms 9f a 
Gevrey asymptotics: Appendix 3. Cohomolog 
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gr pages no ist price! S.-Y. Cheng, H.Choi, and Robert E. Greene, Editors 
“vidual member $47, List price $78, (Contemporary Mathematics, Volume 101) 
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| order, please specify MMONO/82N held at the November 1987 meefing of the AMS on Soomer, 


University of California at Los Angeles. The unusually well- 

| = - - attended session attracted more than sixty porticipants and 

société MATHEMATIQUE DE FRANCE, ASTERISQUE featured over forty addresses by some of the days Gutstaadin 

| geometers. By common consent, it was decided that the ae 
apers to be collected t vol shou 

fhe AMS distributes Astérisque only in the U.S., Canada, and Mexico. 5 Wm odd added tau Ee ieee: 51 Ero 
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block. Among the topics discussed are studies of Alperin's 
| conjecture, the isomorphism problem for group algebras, and 
| blocks of classical groups. Local methods, source algebras, 


si | Auslander-Reiten theory, Morita equivalence, isometries, eem 
| permutation modules, derived categories, cohomological | 
| , , 

y | Methods, and Mackey functors are some of the key concepts | THEORY OF FUNCTIONS AND || 
touched on here. Apart from the focus on the theme of blocks, RELATED QUESTIONS OF ANALYSIS | 
; | aders will also find other topics represented here, such as | L. D. Kudrvavtsev, Editor | 
, presentations of finite groups of Lie type, linear codes, and I (p di T he S kl «Insti Volume 180 | 
character theory. (Proceedings of the Steklov Institute. volume ) || 

ir | ; i 
Content || This volume contains the proceedings of the All-Union l 


| Eine Bessenrodt, Some new block invariants coming from | Conference on the Theory of Functions and Related 
| meee! Robert Boije, A canonical Brauer induction formula; Questions of Analysis. held in Dnepropetrovsk, U.S.S.R.. in 
| dérivée oeo somaties parfalies ed de DIO Se the summer of 1985. The conference was held in honor of 
Lone S; Marc Cabanes, A criterion for complete reducibility and he SOth Dirtbdaw OR OOR x Mikhailovich Nikolski. 
applications; Frangis Digne and Jean Michel, On Lusztig's | the 80th birthday of Serge! Mikhailovich NIKO! SKI. 
ametrization of characters of finite groups of Lie type; Michel 


| Acer Isométries parfaites entre blocs de groupes symétriques: The collection contains a survey of the work of Nikol skit 
Men: On the local structure of tame blocks; Odile Garotta, | as well as papers on the theory of approximation of func- | 
e auto, Gu eto systems, Reinhard Knörr and Woltgang Willems. | tions, the metric theory of functions, the theory of spaces of 
| Kü morphism groups of generalized Reed-Muller codes; Burkhard pes : d S. : 5; 
D. Shammer, Morita equivalent blocks in Clifford theory of finite || differentiable functions of several variables. and applica- 
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POSTERS BY ANATOLY FOMENKg 


"I do not really think of myselfas an artist. I ama mathematician. To me, Ry ineings p photo graphs of some 
strange and interesting mathematical world." ---Anatoly Fomenko, in an interview with Insight magazine, 


Anatoly Fomenko is a Soviet topologist with a special gifi for expressing abstract mathematical concepts 
through art. Some of his work resembles that of M.C. Escher in its meticulous rendering of shapes and pattems, 
while other pieces seem to be more visceral expressions of mathematical ideas. Stimulating to the imagination 
and to the cye, his rich and evocative work can be interpreted and appreciated in various WayS---mathematicar 
aesthetic, or emotional. 


Inanticipation of the 1991 publication of a full volume of Fomenko's artwork, the AMS is now offering posters a 
of four of his most striking pieces. 
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The cylinder of a continuous mapping.(Photo not given) Given two ae 

topological spaces and a continuous mapping between them, one can | recog 

"join" a point x to its image under the map, to obtain what is known as | the ac 

the cylinder of the mapping. This painting, rich inreds and maroon, is chem 

a poetic rendering of various mapping cylinders. A group of seagulls | emati 

flies around a truncated cone, which represents a map that “enlarges” catior 

the domain space. In color . Price $15. Code FOMPOS/INA Nn 
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A two-dimensional sphere in three-dimensional space can a : 

be turned inside out. It is a remarkable topological fact that a E. 

two-dimensional sphere can be ‘“‘tumed inside out" bya | am 

smooth homotopy in the class of immersions. Fomenko depicts | Aus 

this amazing transformation in eight steps in this surrealistic m 

illustration. In black and white. Price $12. FIOI 

Code FOMPOS/2NA y 
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Homotopy groups of spheres. One important unsolved problem is the | mi 

computation of the homotopy groups of spheres, which are formed by us 

the classes of homotopic mappings from one sphere to Quo: Ta E 

picture shows how a large sphere crumples, folds, and layers P i Man 

maps homotopically onto a smaller sphere. It can also be seen 7 f s 

haunting image of a castle on the edge of a cliff, against à pu o» 

yellow sky. In color. Price $15. Code FOMPOS/4NA d 1 
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Theremarkable numbers ande, I. Thispen- 
the decimal expansions of x and e by a tower 
carries a number of black discs, corresponding 
Meticulously textured and captivatingly detailed, 
ects a sense of wonder and mystery. Price $12. 
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Miscellaneous 


Personals 


! Neal R. Amundson, Cullen Profes- 
sor of Chemical Engineering and 


professor of mathematics, Univer- 
sity of Houston, has been named the 
recipient of the National Academy 
of Engineering's Founders Award in 
recognition of his *contributions to 
the advancement of the discipline of 
chemical engineering, blending math- 


| ematical analysis and practical appli- 


cations, and for inspiring generations 
of students to attain leadership posi- 
tions in academia and industry." 
Thomas Branson, of the Univer- 
sity of Iowa, has been promoted to 


full professor at that institution. 
Do Ngoc Diep, of the Institute 
of Mathematics, Hanoi, has been 


| appointed professor and senior re- 


searcher of the chair for “Geometry, 


| Topology and their applications in 


| physics and mechanics” at that insti- 


tution. 
Neal D. Hulkower, of The Mitre 


| Corporation, has been honored by 


| having an asteroid named after him. 
Designated (4285) Hulkower, the as- 
troid is one of the myriad of small 
Planets orbiting the sun between 
ars and Jupiter and ranging in size 
tom a fraction of a mile to about 
o miles in diameter. The asteroid 

| discovered on July 11, 1988 at 
t. Palomar Observatory by Eleanor 
n a research colleague in Cal- 

| E The citation from the Inter- 
Em ue Astronomical Union states 
pos € asteroid has been “named in 
| e of Neal D. Hulkower, mathe- 
otn aD, Scientist, and good friend 
* discoverer with a special inter- 


l 
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est in celestial mechanics". 

Vaughan F.R. Jones, of the Uni- 
versity of California, Berkeley, was 
elected to Fellowship of the Royal 
Society on March 15, 1990. 

Lee Lorch, Professor Emeritus of 
York University, was awarded an 
honorary degree by the City Uni- 
versity of New York on May 25 at 
the commencement exercises of the 
City College of New York. The de- 
gree was conferred in recognition of 
his “...distinguished contributions in 
the field of mathematics and for his 
lifelong dedication to human rights, 
justice, and equality...". 

Ved P. Madan, of Red Deer Col- 
lege, has been appointed professor of 
mathematics at Indiana University. 

Gene W. Medlin is retiring from 
Stetson University and has been 
named Professor Emeritus of that 
institution. 

Bertram Mond, of La Trobe Uni- 
versity, has been appointed Dean 
of the School of Mathematical and 
Information Sciences at that institu- 
tion. 

Deborah A. Nolan, of the Uni- 
versity of California, Berkeley, has 
been honored with the Prytanean 
Faculty Award recognizing an out- 
standing young woman faculty mem- 
ber at that institution. 

Marjorie Lee Senechal, of Smith 
College, has been named the Louise 
Wolff Kahn Professor of Mathemat- 
ics at that institution. 

Monty J. Strauss, of Texas Tech 
University, has been appointed As- 
sociate Dean for Admissions and In- 
formation Systems in the Graduate 


School at that institution. 

René Thom, of the Institute des 
Hautes Etudes Sciences, was elected 
an honorary member of the London 
Mathematical Society. 


Deaths 
Robert A. Bonic, of Boston, Mas- 
sachusetts, died on May 29, 1990, at 
the age of 57. He was a member of 
the Society for 30 years. 

M.S. Brodskii, of Odessa, U.S.S.R., 
died on December 2, 1989. He was a 
member of the Society for 17 years. 

A.S. Galbraity, of Lakewood, New 
Jersey, died on January 1, 1990, at 
the age of 85. He was a member of 
the Society for 57 years. 

Edward K. Haviland, of Balti- 
more, Maryland, died on July 17, 

1989, at the age of 87. He was a 
member of the Society for 60 years. 

Albert F. Herbst, of La Verne, 
California, died on April 29, 1990, 
at the age of 61. He was a member 
of the Society for 33 years. 

F. Jessie MacWilliams, of Ber- 
nardsville, New York, died on May 

27, 1990, at the age of 73. She was a 
member of the Society for 27 years. 

S. Thomas Parker, of Manhattan, 
Kansas, died on March 14, 1990, at 
the age of 76. He was a member of 
the Society for 51 years. 

Rafael Sanchez-Diaz, of Holly- 
wood, Florida, died on January 19, 
1990, at the age of 88. He was a 
member of the Society for 63 years. 

James E. Skeath, of Swarthmore 
College, died on April 29, 1990, at 
the age of 53. He was a member of 
the Society for 28 years. 
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The list of visiting mathematicians includes both foreign mathematicians visiting in the United States and Ca 
Americans visiting abroad. Note that there are two separate lists. 


Name and Home Country 
Mislove, Michael (U.S.A.) 


Park, Dong Ho (U.S.A.) 
Schulz, Friedmar (U.S.A.) 


Beltrametti, Mauro (Italy) 
Brodzki, Jacek (Poland) 
Busque, Claudi (Spain) 
Chen, Yu (China) 
Cheng, Chi-Lun (China) 
Colliot-Thelene, J.-L. 
1 (France) 
| Domanski, Wlodzimierz 
| (Poland) 
| Drinfeld, Vladimir 
i (U.S.S.R.) 
Falcolini, Corrado (Italy) 
Herwig, Bernard (West 
Germany) 
1 Its, Alexander (U.S.S.R.) 
l Kozniewski, Tadeusz 
(Poland) 
Lomonosov, Viktor 
(U.S.S.R.) 
Loos, Ottmar (Austria) 
Margulis, Gregorii 
(U.S.S.R.) 
Mestre, Jean-Francoise 
(France) 
Moriyoshi, Hitoshi (Japan) 
Reshetikhin, N. (U.S.S.R.) 
Serre, J.-P. (France) 
Tan, Weixin (China) 
Traczyk, Pawel (Poland) 
Watling, Neil A. (United 
Kingdom) 
Zhou, Hao-Xuan (China) 


Visiting Mathematicians 
(Supplementary List) 


American Mathematicians Visiting Abroad 


Host Institution 


Oxford University 


Pohang Institute, Korea 


Australian National University 


Field of Special Interest 


Domain Theory and Denotational 
Semantics 

Statistics 

Partial Differential Equations 


Visiting Foreign Mathematicians 


University of Notre Dame 
University of Texas, Austin 
University of Texas, Austin 
University of Notre Dame 
University of Texas, Austin 
Harvard University 


University of Nebraska-Lincoln 


Harvard University 


University of Texas, Austin 
University of Notre Dame 


Clarkson University 
University of Poland 


Kent State University 


University of Ottawa 
Harvard University 


Harvard University 


SUNY at Buffalo 
Harvard University 
Harvard University 
SUNY at Buffalo 
SUNY at Buffalo 
SUNY at Buffalo 


SUNY at Buffalo 
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Algebraic Geometry 

Physics 

Algebra 

Algebra 

Mathematics and Statistics 

Number Theory, Algebraic 
Geometry 

Applied Mathematics, PDE’s 


Algebraic Geometry, Quantum 
Groups 
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Reciprocity Agreements 


rE 
| The American Mathematical Society has “reciprocity agree- 
| ments" with a number of mathematical organizations around 
the world. A current list appears below. 
| These Reciprocity Agreements provide for reduced dues for 
' members of these organizations who choose to join the AMS 
and who reside outside of the U.S. and Canada. Reciprocally, 
members of the AMS who reside in the U.S. or Canada may join 
lhese organizations at a reduced rate. Summaries of the priv- 
leges available to AMS members who join under the terms of 
| reciprocity agreements are given on the following pages. Mem- 
|bers of these organizations who join the AMS as reciprocity 
| members enjoy all the privileges available to ordinary mem- 
| bers of the Society. AMS dues for reciprocity members are $44 
| for 1989 and $46 for 1990. Each organization was asked to 
review and update its listing in the Spring. An asterisk (x) af- 
| ter the name of an organization indicates that no response to 
lis request had been received when the July/August Notices 
; Went to press. A disc (e) before the name of an organization 
| Indicates that application forms for that organization may be 
| obtained by writing the American Mathematical Society, P.O. 
80x 6248, Providence, Rhode Island 02940. 


SS 


Africa 
‘Nigerian Mathematical Society* 


Apply to; Christopher O. Imoru (Secretary), Nigerian 
athematical Society, Department of Mathematics, 
Wversity of Ife, Ile-Ife, Nigeria. 


Dues. pa. 
mem $10; payable to the Treasurer, Nigerian Mathe- 
| Td Society, Department of Mathematics, University 
j enin, Benin City, Nigeria. 
7 Priv; : : 
| a leges Journal of the Nigerian Mathematical Society 


* Price normally charged to individual members. 


i B 
ives: A. Olubummo (President), J. O. C. Ezeilo 
Ing. President), C. O. Nwachuku (Treasurer), C. O. M. 


Asia 
«Allahabad Mathematical Society* 


Apply to: P. Srivastava, Secretary, Allahabad Mathemat- 
ical Society, 10, C.S.P. Singh Marg, Allahabad-211 001, 
India. 

Dues: US $20 (annual), US $150 (life); payable to 
Allahabad Mathematical Society. 

Privileges: Indian Journal of Mathematics. 

Officers: Vachaspati (President), V. Kannan, B. S. Yadav 
(Vice-President), K. K. Azad (Treasurer), P. Srivastava 
(Secretary). 


Calcutta Mathematical Society* 


Apply to: U. Basu, Secretary, Calcutta Mathematical 
Society, 92, Acharya Prafulla Chandra Road, Calcutta 
700 009, India. 

Dues: $2; payable to U. Basu, Secretary. 

Privileges: News Bulletin (free of cost). 

Officers; M. Dutta (President), P. C. Vaidya, B. R. 
Bhonsle, F. Harary, L. Debnath, S. P. Bandyopadhyay, 
(Vice-Presidents), B. K. Datta, (Treasurer), U. Basu 
(Secretary). 


Indian Mathematical Society 


Apply to: S. P. Arya, General Secretary, Indian Mathe- 

matical Society, Department of Mathematics, Maitreyi 

College, Bapu Dham Complex, Chanakyapuri, New 

Delhi 110 021, India. 

Dues: $20; payable to M. K. Singal, Hon. Treasurer, 
IMS, Department of Mathematics, Meerut University, 
Meerut-250 005, India. 

Privileges: Mathematics Student. 

Officers: V. M. Shah (President), M. P. Singh (Immediate 
Past President), M. K. Singal (Treasurer), S. P. Arya 
General Secretary), J. N. Kapur (Academic Secretary), 


TU à = Race 
| Tium (Secretary), S. A. Ilori (Assistant Secretary). H. O. ku me SollBuissi KEditer of Journal of Indian Mathematical 


ola (Editor-in-Chief). 
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Reciprocity Agreements 


Society), A. M. Vaidya (Editor of Mathematics Student), 
K. S. Padmanabhan (Hony. Librarian). 


Korean Mathematical Society* 


Apply to: Hyunkoo Lee, 538 Dowha Dong, Mapo Ku, 
Sung Ji Building, Room 706, Seoul 121-742, Korea. 
Dues: $15; payable to the Korean Mathematical Society. 
Privileges: Free receipt of Bulletin (two issues per year) 
and Journal of the Korean Mathematical Society (two 
issues per year). 

Officers: Jaihan Yoo (President), Heon Jae Lee (Vice- 
President), Hong Oh Kim (Treasurer), Hyunkoo Lee 
(Secretary). 


«Malaysian Mathematical Society 


Apply to: The Secretary, Malaysian Mathematical Society, 
c/o Department of Mathematics, University of Malaya, 
59100 Kuala Lumpur, Malaysia. 
Dues: $5; payable to Malaysian Mathematical Society. 

| Privileges: MMS Newsletter, Bulletin of the Malaysian 
Mathematical Society (two issues per year), reduced rate 
for Menemui Matematik (three issues per year). 
Officers: Sek-Wui Seah (President), Cho-Seng Lee, King- 
Tak Lee (Vice-Presidents), Seng-Seong Book (Treasurer), 


Gek-Ling Chia (Hon. Secretary), Ah-Hin Pooi (Ass. 
Hon. Secretary). 


eMathematical Society of Japan 


Apply to: Setsuko Izawa, Secretary, Mathematical Society 
of Japan, 25-9-203, Hongo 4-chome, Bunkyo-ku, Tokyo 
113, Japan. 

Dues: US $40; payable to Mathematical Society of Japan. 
Privileges: Journal of the Mathematical Society of Japan; 
Sugaku (in Japanese) for US $8 additional dues. 
Officers: Akio Hattori (President), Takuo Isa ( 


Treasurer), 
Setsuko Izawa (Secretary). 


J Mathematical Society 
of the Republic of China* 


Apply to: Mathematical Society of the Republic of China 
P.O. Box 23-3, Taipei Taiwan, Republic of China, 
Dues: N.T. $200 (US $5.00); payable to Mathematical 
Society of the Republic of China. 

Privileges: Chinese Journal of Mathematics (two to four 
issues per year). 

Officers: Simon C. Hsieh (President), Jau-D. Chen 
(Treasurer), Liang-Chi Tsao (Secretary). 


otri 


«Punjab Mathematical Society 


Apply to: M. Rafique, Secretary, Punjab M pumnal 
Society, Department of Mathematics, Un thematig [qilab 
Punjab, Quaid-I-Azam Campus, Lahore 54590 p 
Dues: US $25 for life membership; ; 
or Treasurer. 


payable to Secreay y 


. o ó i el 
Privileges: Mathematics Forum, Pro Forele 
Conferences, Symposia, and Seminars 


Society. 


ceedings or 
arranged by the 


Officers: F. D. Anjum Roomani (President) 


Ali Shah, M. Sadig Zia (Vice-Presidents) tt p 


) Khalif | 


Rashid-ud-Din (Treasurer), M. Rafique (Secretary), Apply 
Matem 

eRamanujan Mathematical Society wrsida 
Dues: 


Apply to: E. Sampathkumar, Secretary, Ramanujan ematic 
Mathematical Society, Department of Mathematics | 5? 
Manasagangotri, Mysore University, Mysore-570006, | Privile 
India. Publice 


Dues: $15 (annual), $150 (life); payable to Secretar, uce 


Ramanujan Mathematical Society. qm 
|(Treas 


Privileges: Journal of Ramanujan Mathematical Society. 


Officers: C. S. Seshadri, F.R.S. (President), J. Gopalakr 
ishna (Vice-President), N. Ranganathan (Treasurer), E 
Sampathkumar (Secretary). Apply 


Feder: 
Southeast Asian Mathematical Society | Dues: 


; | Mathe 
Apply to: Southeast Asian Mathematical Society, a ME 


; ` versity 0 
Department of Mathematics, Chinese University dem 
Hong Kong, Shatin, N.T., Hong Kong. zio Offic 
Dues: US $5; payable to Southeast Asian Mathen Presi 
Society. pullein Secre 


Privileges: SEAMS Newsletter, Southeast Asian 


of Mathematics. Treasure?) P. ‘Dar 
Officers: K. P. Shum (President), Y. Lan M Ápph 
C. Yuen (Secretary). Mate 
havn 

eVijnana Parishad of India VP. E 
; etary: s Yi] 

Apply to: H. M. Srivastava, Foreign ae w s ur 
Department of Mathematics, Universi m of IS 
Victoria, British Columbia, Canada, ^. gm Si 
R. C. Singh Chandel, Secretary, VPL Pod ^ Be 
Mathematics, D. V. Postgraduate Colles 0^ Pus 
U. P., India. ie o 
Die $120 (ife) Pega lo 
ues: US $12 (annual) US f Mat gie ow 


Vijnana Parishad, c/o Department "' y p, 
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jvileges: Jüanabha (an interdisciplinary mathematical 
pumnal currently published once a year); back volumes 
4 fyailable at 25% discount. 

mers: J. N. Kapur (President), R. P. Agarwal, 
V ly K. Singal, J. N. Pathak (Vice-Presidents), R. C. 
y singh Chandel (Secretary-Treasurer), H. M. Srivastava 


foreign Secretary). 


he 
t Europe 


à Asociación Matematica Espanola* 


‘apply to: Miguel de Guzman, President, Asociacion 


Matemática Española, Facultad de Matemáticas, Uni- 
yersidad Complutense, Madrid 3, Spain. 

IDs: US $15 for members of the American Math- 
ematical Society; payable to Asociación Matemática 
; Española. 

y, | Privileges: Boletin de la Asociación Matemática Espanola; 
Publicaciones de la Asociación Matemática Espanola (at 
j |educed prices). 

l Officers: Miguel de Guzmán, (President), Ireneo Peral 
(Treasurer), Maria T. Carrillo (Secretary). 


i Berliner Mathematische Gesellschaft e.V. 


Apply to: R. D. Grigorieff, Fachbereich Mathematik, 

TU Berlin, StraBe des 17.Juni 136, D-1000 Berlin 12, 

Federal Republic of Germany. 

| Dues: DM 12; payable to G. Preuss, Institut für 
fo Mathematik I, FU Berlin, Arnimallee 3, D-1000 Berlin 
of | 33, Federal Republic of Germany. 

| Privileges: One free copy of “Sitzungsberichte der BMG". 
al Dficers: E-J. Thiele (President), H.G.W. Begehr (Vice 

Tesident), G. Preuss (Treasurer), R. D. Grigorieff 

in (Secretary). 


^ "Dansk Matematisk Forening 


: Py to: Mogens Esrom Larsen, Secretary, Dansk 
ba matisk Forening, Universitetsparken 5, 2100 Koben- 
yn 0, Denmark. 
i tes: D. kr. 50; payable to Erik Christensen, Treasurer. 


j PL Mathematica Scandinavica (D.kr.183 per 
ut’) Nord, Mat. Tidss. (Normat) (N.kr.130 per 
Wet €). (Members of the American Mathematical 

^ [t *ty do not have to join Dansk Matematisk Forening 
tain the journals. Subscription orders should 

0 Me att directly to the journals: Normat, Univer 
+ Udy Orlaget, Avd. for tidsskrifter, Postbox 2959 Toyen, 


enmark. 


stin Norway; Mathematica Scanditggyicg, Mga tae Suruuieneitbesentiioneetings at a reduced rate. 


Ut, Aarhus Universitet, 8000 Aarhus C 


» C 


ounaation enna 
Agreements 


angotri 


Officers: Kjeld Bagger Laursen (President), Mogens 
Esrom Larsen (Vice-President), Erik Christensen (Trea- 


surer), Mogens Esrom Larsen (Secretary), Ebbe Thue 
Poulsen, Sten Markvorsen. 


»Deutsche Mathematiker-Vereinigung e.V.* 


Apply to: Deutsche Mathematiker-Vereinigung e.V. 
AlbertstraBe 24, 7800 Freiburg, Federal Republic of 
Germany. 

Dues: DM 30.- (for reciprocity members); payable 
to Kreissparkasse Tübingen 16269 (BLZ 641 500 
20), Federal Republic of Germany or Postscheckamt 
Stuttgart 18517-706 (BLZ 600 100 70), Federal Republic 
of Germany. 

Privileges: Mitteilungen der Deutschen Mathematiker- 
Vereinigung (four issues a year), Jahresbericht der 
Deutschen Mathematiker-Vereinigung (four issues a 
year). 

Officers: W. Tórnig (President), K. P. Grotemeyer 
(Treasurer), J. Flum (Secretary). 


«Edinburgh Mathematical Society 


Apply to: The Honorary Secretary, Edinburgh Mathe- 
matical Society, James Clerk Maxwell Building, King's 
Buildings, Mayfield Road, Edinburgh, EH9 3JZ, Scot- 
land. 

Dues: $8 (preferably £3 sterling); payable to the Honorary 
Secretary. 

Privileges: Proceedings at reduced rate of $15 (preferably 
£6 sterling) per annum. 

Officers: J. M. Ball (President), E. G. Rees (Vice- 
President), À. D. Sands (Treasurer), J. Martin, C. J. 
Shaddock (Secretaries). 


Gesellschaft für Angewandte Mathematik 
und Mechanik (GAMM) 


Address for mail: Reinhard Mennicken, University of 
Regensburg, D-8400 Regensburg, Federal Republic of 
Germany. 
Apply to: R. Ansorge, Institut für Angewandte Math- 
ematik, Universitát, Hamburg, Bundesstr. 55, D-2000 
Hamburg 13, Federal Republic of Germany. 

s: 25.-DM; payable to J. Siekmann, FB 12 - Maschi- 
RE UT. REI - GHS Essen, Schützenbahn 70, 
D-4300 Essen, Federal Republic of Germany. 


Privileges: Regular publications of GAMM and partici- 


I 


Officers: O. Mahrenholtz (President), W. Walter (Vice- 
President), J. Siekmann (Treasurer), R. Mennicken 
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(Secretary), R. Ansorge (Vice-Secretary). 


«Glasgow Mathematical Association 


Apply to: K. A. Lindsay, Glasgow Mathematical As- 
sociation, Department of Mathematics, University of 
Glasgow, University Gardens, Glasgow G12 8QW, 


Scotland. 


Dues: £20.50; payable to Glasgow Mathematical Associ- 


ation. 


Privileges: Glasgow Mathematical Journal. 


Officers: R. Bailie (President), S. G. Hoggar (Vice- 
President), K. A. Lindsay (Treasurer), S. J. Rowan 


(Secretary). 


«Irish Mathematical Society 


Address for mail: G. Ellis, Secretary, Mathematics 


Department, University College, Galway, Ireland. 


Apply to: D. Tipple, IMS Treasurer, Department of 


Mathematics, University College, Du 
Dues: US $10; payable to D. Tipple. 


Privileges: Right to receive the Bulletin of the Irish Math- 
ematical Society; right to subscribe to the Proceedings of 
the Royal Irish Academy (Section À) at a reduced rate. 

Officers: F. Gaines (President), R. M. Timoney (Vice- 
President), D. Tipple (Treasurer), G. Ellis (Secretary) 


Íslenzka Sterdfredafélagis* 


Apply to: President, Raunvisindastofnun H 


Dunhaga 3, 107 Reykjavik, Iceland. 
Dues: $10; payable to Íslenzka Stærð 
Privileges: Newsletter (yearly). 


Officers: Halldór I. Eliasson (President), Kristian 


blin 4, Ireland. 


fredafélagid. 


áskólans, 


Jónasson (Treasurer), Ragnar Sigurdsson (Secretary). 


year), Kózépiskolai Matematikai La 


eJanos Bolyai Mathematical Society 


pok 


Matematikai Tanitása (bimonthly). If sufficient int 


n | 
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Apply to: Secretary General, J. Bolyai Mathematical 
Society, Anker Köz 1--3, Budapest, Hungary H-1061. 
Dues: Are voluntary but should minimall 
cation and mailing costs; Reciprocity members (residing 
outside Hungary) suggested fee is 1/8 of one pe 
the member’s net income; sponsoring member 
least US $180 or equivalent per year. 

Privileges: Upon request-Matematikai Lapok (twice a 
(monthly), and 


y cover dupli- 


rcent of 
S pay at 


L— 
is expressed, a Bulletin in English will be... 
addition, the JBMS is negotiating to Obtain Available y opi 
its reciprocity and sponsoring members on discount ty (MI 
publications and periodicals appearing Severg Sg | offic 
Contact the JBMS secretary for x s Hu | 


n ; 

nfo a (Vic 
Bes of Membership on (Sect 
Officers: Andras Hajnal (President) 


regarding this and other priviled 


T ,G 
(Secretary General), Cecilia Szabados yula Katona 


Vice- 
General), András Recski (Treasurer), Mice Secret Pols 


; | Appl 
eLondon Mathematical Society p 
| 


Apply to: Miss S.M. Oakes, London Mathematica! pues 
Society, Burlington House, Piccadilly, London wy | Privi 
ONL, United Kingdom. | nizec 


Dues: £5; payable to London Mathematical wa 0 
(New members should not send payment until elected.) | pot 


Privileges: LMS Newsletter. Reduced rates for the Bul- | cae i 
letin, Journal, and Proceedings of the LMS; Nonlinearity, | (Mat 
Journal of Applied Probability; Mathematika; Mathemat- (App 
ical Proceedings of the Cambridge Philosophical Society, | mati 
Quarterly Journal of Mathematics; LMS Lecture Notes, | (Did: 


LMS Student Texts; LMS Monographs. (Please write to lom A 
the LMS for complete details.) | Adar 
Officers: J. H. Coates (President), E. C. Lance, R tar 
L. E. Schwarzeberger (Vice-Presidents), J.D.M. Wright | Mac: 
(Treasurer), R. Y. Sharp, A. R. Pears (Secretaries), D. | 

A. Brannan (Publications Secretary). d 


eNorsk Matematisk Forening | Ap 

“9 1 Soci 
Apply to: Gerd Salter, Norsk Matematisk m Unis 
Matematisk Institutt, Postboks 1053 Blinder, | Spai 
Oslo 3, Norway. persi Due 
Dues: N.kr. 50 or N.kr. 500 for permanent m Priy 
payable to Gerd Salter, Norsk Matematisk Foren Ibo 


rhematiti 
Privileges: Reduced subscription rate D vais T^ ^ om 
Scandinavica and NORMAT (Nordisk m info (Sec 


skrift), free monthly information bullet 


about the activites of the Society. Lindstü? - 
Officers: Ragni Piene (President), Ta Jon Rel So 
(Vice-President), Bjørn Jahren (Trea$U" ^ | i 
| “Bp 

(Secretary). : Ma 
z : EC 
*Osterreichische Mathematische Dy 
Gesellschaft gone NE Por 
s m rreicbis: jet H . 

Apply to: Ludwig Reich, President, Ost iversita { i E 
thematische Gesellschaft, Technische a Aust a 


Wiedner HauptstraBe 8-10, A-1040 


Digit 


" privileges: Internationale Mathematische Nachrichten 
for | (MN) ; 

ial | officers: Ludwig Reich (President), Werner Kuich 
Dy. (Vice-President), Inge Troch (Treasurer), Hans Reichel 


in (Secretary). 


ay Polskie Towarzystwo Matematyczne* 

Apply to: Polskie Towarzystwo Matematyczne, Sniadec- 
! kich 8, 00-950 Warszawa, Poland. 

| 

| Dues: $8; payable to Polskie Towarzystwo Matematyczne. 
S | Privileges: Participation in scientific conferences orga- 
| nized by the Polish Mathematical Society and in its sci- 
| entific sessions; in addition, members receive one of the 
* | following five series of the publication Annales Societatis 
1)! Mathematicae Polonae: Commentationes Mathemati- 
ju. | cae in congress languages, Wiadomosci Matematyczne 
ity, | (Mathematical News) in Polish, Matematyka Stosowana 
ui- (Applied Mathematics) in Polish, Fundamenta Infor- 
ey, maticae in congress languages, Dydaktyka Matematyki 
te; | (Didactics of Mathematics) in Polish. 

>to 


|Officers: Andrzej Pelczar (President), Roman Duda, 
|Adam Piskorek (Vice-Presidents), Maciej Brynski (Sec- 
R (retary), Janusz Kowalski (Vice Secretary), Maciej 
" | Maczynski (Treasurer). 

) 39 


p Sociedad Matemática Española 


| Apply to: J. Llovet, Secretario General de la Real 
ng, | Sociedad Matematica Espafiola, Dept. Matematicas, 
16 | jniversidad Alcala, 28871 Alcala Henares (Madrid) 
| Spain. 


ip; Dues: $30; payable to Secretario, R. S. M. E. 


Privileges: Gaceta Matemática and Revista Matemática 


i lero Americana. 

il 

" Officers: J. M. Aroca (President), Juan Llovet Verdugo 
Scretary). 

pm 

ed 


| ‘Sociedade Portuguesa de Matematica 


Aly to: J. E. Valença, Sociedade Portuguesa de 
3 p mática, Av. da República 37 4°, 1000 Lisboa, 
| Wüuga]. 


F Dus. i 
Pon 600 Portuguesa Escudos; payable to Sociedade 
"guesa de Matemática. 


cq "leges: Boletim da Sociedade Portuguesa de Matemáti- 


| Por "66 discount of 70% in the subseription. ees FOF ui 


ty 
Saliae Matemática. 
Zh 


gotri 


Reciprocity Agreements 


Officers: A. Ribeiro Gomes (President), J. E. Valença, J. 


C. Silva, J. F. Queiró (Vice-Presidents), A. M. Cadete 
(Treasurer). 


Societat Catalana de Matematiques* 


Apply to: Secretari de la Societat Catalana de Matema- 
tiques, Carrer del Carme 47, 08001 Barcelona, Spain. 


Dues: 1000 pessetes for members of the AMS, payable 
to the Societat Catalana de Matematiques. 


Privileges: Butlettí de la Societat Catalana de Matema- 
tiques, (2 numbers a year). 


Officers: J. Girbau (President), Carles Perelló (Secretary), 
Rubi Corberó (Associated Secretary). 


Société Mathématique de Belgique* 


Apply to: Guy Hirsch, Secretary, Société Mathématique 
de Belgique, 317/11, Avenue Charles Woeste, 1090 
Brussels, Belgium. 


Dues: $25; payable to Société Mathématique de Bel- 
gique, preferably by International Money Order, VISA, 
MasterCard, or American Express. 


Privileges: Bulletin de la Société Mathématique de 
Belgique (6 numbers per year in 1989 and 1990). Series 
A and Series B, totalling about 800 pages. 


Officers: A. Verschoren (President), L. Lemaire (Vice- 
President), G. Hirsch (Secretary-Treasurer). 


«Société Mathématique de France 


Address for mail: Société Mathématique de France, B.P. 
126-05, F 75226 Paris, Cedex 05, France. 


Apply to: Madame Janine Le Peintre, S.M.F., B.P. 
126-05, F 75226 Paris, Cedex 05, France. 


Dues: $36; payable to American Mathematical Society 
or S.M.F. 


Privileges: Individuals who pay dues of $33 are entitled 
to receive the Gazette. Other publications may be 
purchased at the following prices: Officiel (surface 
mail) $17, Officiel (air mail) $25, Bulletin (without 
Mémoirs) $33, Bulletin & Mémoires $53. Astérique may 
be purchased at a discount price. (Members in the U.S., 
Canada, or Mexico should order their copies from the 
AMS. See the AMS Catalogue of Publications.) 


Officers: G. Schiffmann (President), J. Detraz, J. M. 
Lemaire, J. Stern (Vice-Presidents), A. Millet (Treasurer), 


oret halesvae-Mesidvel, B. Helffer (Secretaries). 


«Société Mathématique Suisse 


Apply to: F. Sigrist, Secretary SMS, Institut. de 

Mathématiques, Chantemerle 20, CH-2007 Neuchátel, 
Switzerland. 

Dues: SFr. 15.- for members of the AMS residing outside 
Switzerland; payable to F. Sigrist. 

Privileges: Commentarii Mathematici Helvetici (reduced 
price); information concerning activities of SMS. 
Officers: U. Stammbach(President); H. Holmann (Vice- 
President); F. Sigrist (Treasurer-Secretary). 


| «Société de Mathématiques Appliquées 
et Industrielles* 


Apply to: Société de Mathématiques Appliquées et 
Industrielles, Centre de Mathématiques Appliquées, 
Ecole Polytechnique, 91128 Palaiseau, France. 

| Dues: US $25; Société de Mathématiques Appliquées et 
| Industrielles. 


| Privileges: Free subscription to the News Bulletin, 

reduced rates at conferences organized by SMAI. 
Officers: J. C. Nedelec (President), P. Lascaux, J. Periaux 
(Vice-Presidents), M. Lenoir (Treasurer), G. Meurant 
(Secretary). 


eSuomen Matemaattinen Yhdistys 


Apply to: Heikki Heikkilä, Secretary, Department of 
Mathematics, University of Helsinki, Hallituskatu 15, 
SF-00100 Helsinki, Finland. 


Dues: 75 FIM; payable to Aatos Lahtinen, Treasurer, 
Department of Mathematics, University of Helsinki, 
Hallituskatu 15, SF-00100 Helsinki, Finland. 
Privileges: Arkhimedes (four issues a year) and Eukleides 
(newsletter). 


Officers: Seppo Rickman (President), Olli Martio (Vice- 


President), Aatos Lahtinen (Treasurer), Heikki Heikkilä 
(Secretary). 


eSvenska Matematikersamfundet 


Apply to: Torbjórn Tambour,Svenska Matematikersam- 
— fundet, Department of Mathematics, University of Lund 
— Box 118, S-22100 Lund, Sweden. ; 
: 40 Skr. or 1000 Skr. for permanent mem- 
payable to Svenska Matematikersamfundet 
Palmér, Dept. of Mathematics, KTH, $-10066 

weden. 
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Privileges: Mathematica Scandinavic " 
Matematisk Tidskrift at reduced tate Ing, Pd _privil 
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Hofstra University 
Susan Genzardi 

Howard University 
Amatalelah Ali Al-Hoori 
Pankaj R Dwarka 
Jean P Pemba 
Songwei Qian 

Idaho State University 
Jeffrey M Groah 
Marie A Mikesell 
Christine B Schiers 
Mark L Thornburg 
Timothy L Tiffin 

Illinois Inst of Tech 
Yun-Kei Chan 
Dongshin Kim 
Biquan Lin 
Hema Rajireddigari Reddy 
Danping Yan 

Illinois State University 
Donna M Landon 
Donald S Leggett 


Indiana University at 
Bloomington 
George L Adams 
Indiana University, Southeast 
Zach C Aters 
Anita Y Powell 
Steven D Shain 
Todd E Townsend 


Indiana-Purdue University, Fort 


Wayne 
Gregg G Hermance 
Randy J Wolfe 
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Jens S Franke 


Towa State University 
Ahmad Al-Mahmoud 
Brenda A Diesslin 
Diane M Nead 
Katarzyna M Palasinska 
Chun-Liang Shih 
K Sriskandarajah 
Darrin G Stewart 
Anand N Vidyashankar 
Ron D Waltmann 
Haichuan Wu 


Ithaca College 
Richard S Evans 
Augustine Kofi Maison 
Johns Hopkins University, 
Baltimore 
Degian Zhuang 
Keene State College 
Aileen McLoughlin 
Kutztown University of Pa 
William W Hummel Jr 
June-Elaine Wallace 
Craig L Wright 
Lehigh University 
Brian K Ashford 
Margaret Akata Dodson 
Steven T Dougherty 
Cek M Engling 
Toni M Fredette 
Matthew J Haines 
Richard R Kern II 
Cathy S Liebars 
Mary E McElroy 
Leslie J Meadows 
Vuyani M Mekile 
Wilson L Rice Jr 
Carla N Schultes 
Robert C Stolz 
Rosemary Sullivan 
Gladys M Torres 
Louisiana State University, Baton 
Rouge 
John J Boncek 
Richard Dale Edie 
Jim B Dy Estipona 
William M Hossley 
Elias M Jureidini 
Yao-Chia Kan 
Peter I Kattan 
Mihi Kim 
Yoshiharu Kohayakawa 
Kyoung Sim Lee 
Heath Mayall Martin 
Joseph A Meyinsse 
Allan D Mills 
Said Ngobi 
Juan A Nido 
William T O'Brien 
James E Tarver 
Tiesheng Wang 
Jerzy Wojciechowski 
Hai-dong Wu 
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Mankato State University 
Paul A Nelson 


Marquette University 
Kyeong Hyeui Cheong 
Dayong Cui 

Marshall University 
John A Baumgardner 
Gail A Boone 
Gary Ernest Pennington 


Massachusetts Inst of Tech 
Eitan Bachmat 
Alan David Blair 
David A Cape 
Tanya J Christiansen 
Meng-Kiat Chuah 
Lars J Ernstrom 
Paul E Gunnells 
Philip J Hahnfeldt 
Timothy Jay Herron 
Andrew Gyula Izsak 
Michael R Klugerman 
Zongyi Li 
Yuan Ma 
Paul A Milewski 
Dan N Z Port 
Dhruv V Ratra 
Kian Boon Tay 
An Yang 
Yiqun Yin 
McGill University 
William H Boshuck 
Pierre H Giguere 
Minggao Gu 
Natalie B A Hofmann- 
Crawford 
Frederic Jetzer 
Patricia Yuk-Yee Leung 
Wei-Gang Li 
Thomas H Mackling 
Grace M Mwawasi 
Francesco Pappalardi 
Naixun Pei 
Kalaynee Viraswami 
Gang Wu 
Luna I Zaru 
McMaster University 
Paul Peter Bosch 
Michael W Pfau 
Memphis State University 
Ruzhou Ding 
Julia Elizabeth Warren 
Weifeng Zheng 
Michigan State University 
Amy M Adams 
Aleaddin Aleaddin 
Douglas M Clancey 
Dawn Elizabeth Elzinga 
Bevina D Handari 
Gatot F Hertono | 
Pen-Wen Li 
Hsien-Jen Lin 
Michigan Tech University | 
Marilyn A Agin 
Mississippi State University 


Craig T Boden 

Rajat Subhra Chaudhuri 
Gamal N Elnagar 
Ahmed Khamayseh 
Katryn I Powell 

Lloyd A Solomon 


Mount Allison University 
Craig Brett 
Michelle Pamela Davidson 
Eugene Fink 
Paul S Moore 


New Mexico State University, Las 
Cruces 
Chris Anne Clouse 

North Carolina State University 
Lawrence M Clark 
Jeffrey K Lawson 
Tamara J O'Connor 
Chukwunenye Ukwu 


North Dakota State University, 
Fargo 
Margaret Billings 
Wiktor Piotrowski 
North Georgia College 
Angela S Fagan 
Northeastern Illinois University 
Carolyn Berland 
Sarah L Essick 
Peter Christian Finley 
Gary Robert Grohs 
Leslie J Horton 
Harry G Kyriazes 
Peter G Pantelidakis 
Northeastern University 
Yican Cao 
Northern Michigan University 
Shari Lynn Kempanien 
Diana M Locher 
Robin M Sturdy 
Mark H Zimmermon 
Northwestern University 
Susan L Fancher 


Oakland University 
Richard N Carlson 
Gail Ann Chun 
Bryan L Crump 
Blondell C Doughty 
Homa H Ghaussi 
Annette C Hunley 
Xiaopei Jin 
Edward Brian Koehn 
Deborah K Swiderski 
Marypatricia Tang 

Pamela A Van Proeyen 
Hongtao Zhen 
Xiulin Zou 

Ohio State University, Columbus 
Cristian D Gonzalez 
Sàndor Kiss 
John D Marcsik 
Darrell P Minor 


Oregon State University 
Wilhelm Merz 
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Pennsylvania State University, 


University Park 
James Joseph Baer 
Minhua Liu 

Joyce A Vitale Riley 


Polytechnic University 
John R Bivona 
Joseph Hertzlinger 
David Emanuel Lorde 


Portland State University 
Xiuzhen Chen 
Kimberly W Ledesma 
Brett L Nelson 
Ganesh Rajan 


Purdue University 
Shih Chang 
Karen C Hunt 
Jim L Knoepfler 
Michelle M Moser 
Hong Wang 
Clark P Wells 
Rice University 
Amy Colleen Sparrow 
Rockford College 
James K Konrad 
Rutgers University, New 
Brunswick 
Tuna Altinel 
Juan Carlos Alvarez 
Tony L Brewster 
Ka L Cheung 
Scott Cromar 
Paolo Dai Pra 
Eileen Fernandez 
Wenyun Gao 
Alexis J Humphreys 
Kristi Ann Keller 
Jeong-A Kwon Kim 
Soon-Geol Kwon 
Elizabeth Joy Leavy 
Xin Li 
Maria E Losada 
Wenzhi Luo 
Paul M O’Donnell 
Gretchen Ostheimer 
Andrew Robert Roosen 
Takao Sakuraba 
Yasmine B Sanderson 
Andrea E Sufke 
Hongzhi Sun 
Jeffrey Alan Young 
Sergio L Zani 
SUNY at Albany 
Jacqueline Principe 
John C Racquet 
Yingzhang Wang 
SUNY at Stony Brook 
Geoffrey Coleman 
Franz X Grimm 
Gerard K Misiolek 
Helen Moore 
SUNY, College at Brockport 
Debra L Butzbach 
Scott A Lawson 


Robert J Thies 


Sam Houston State University 
Ben W Schutz 


San Francisco State University 
George W Mattinger 


Seattle University 
John R Toutonghi 


Southern Illinois U, Carbondale 
Laura M Janecek 


Stockton State College 
Christine A Kelehan 
Ronald S Norton 


Temple University 
Lisa M Foster 
Ilya Teperov 


Texas A & M University 
Vishnu Govind Kamat 


United States Naval Academy 
Mark W Dixon 
Daniel Lee Forry 
Eugene R Robertson 
David Michael Ruth 
Deborah J Smetana 


University Nac Autonoma de 
Mexico 
Victor Nuñez 
José Rios-Montes 
Leonardo Salmerón 


University of Akron 
Lisa M Berdis 
Cynthia J Bridges 
Christopher T Forand 
Matthew A Gessner 
Marlene G Harris 
Amy R Held 
Paul E Hoot 
George Horattas 
Richard L Kline 
Patricia R Malone 
Neeraj K Sharma 
David E Sluss 
Vickie J VanDresar 
Sanhao Wei 


University of Alabama-Huntsville 
Lloyd W Baldwin 
Arastoo P Biazar 
James G Blair 
Kimberly C Burleson 
Richard D Godbold 
Deborah A Hagar 
Rick E Hawkins 
Timothy P Hawkins 
Michael D Heffelfinger 
Andrew D Hurt 
Gordon W Hutt 
Theodore D Johnson 
Marcus H Pendergrass 
Brianna R Reppert 
Ginger Holmes Rowell 
Kelly L Schultz 
Kimberly A Walters 
Naoki Yoshikawa 


University of Arizona 


George p 
INED Qm 
arren Do 

Peter Darid ve 

Deirdre A Smith 

Abbie L Warrick 

Hu Zhang 
University of Ark 

Fayetteville 

Anna D V Cagle 

Richard E Jetton 

Stephen E Myers 

Barbara J Rademacher 

Dawn Marie Resse] 

Robert L Robertson 

Stephan H Sen 

Xiaojun Wang 

Nancy C Williams 


University of British Columbia 
John M Brzustowski 
Tao Dai 
Pingfan He 
Xunlei Jiang 
Robert William Pidgeon 
Yan Song 
Carsten Vollmers 
Mark Curtis Wilson 
Jun Zhu 
Gerda de Vries 


ansas at 


University of California, Berkeley 


Beatriz Abadie 
Robert Baldinger 
David P Bernier 
Edward E Bishop 
Maria Luisa Bonet 
Gil Bor 
Carlos D Carbonera 
Eva R Cordes 
Mladen Despic 
Trent A Eggleston 
Yin-Sun Feng em 
Robert J Filippini 
Micah E Fogel 1 
Salvador O Garcia 
Martin Goldstern 
David W Gomprecht 
Iwona M Grzegorczy 
Aljandro Hernánde 
Craig E Hildebran 
Andrew D Hwang 
Joanna M EN 
Bartoszynska - 
Oliver P King-Smith 
Andrew Paul Kupr 
Yingchen Li 
Chong H Lim 
San Ling 
Helena Jud! 
Milton Da C9 
Zhong Ci Lou 
Tzon-Tzer LY 

ert Lum . „edin? 
P Antonio M 
Loki Natarajan 
Saeid Nazar 


; Lope . 
F a Lopes piho 


An, 


Die 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar SON 


TE TTTS 


E Digitized by Naw Members of the AMS er 


Chrystopher Lev Nehaniv 
Janis Marie Oldham 
Hyung-ju Park 
pranka Pavlovic 
Richard B Pember 
Yaacov Amos Peterzil 
Art Quaife 
Ahmed-Said Rida 
Yongbin Ruan 
Stephen F Sawin 
Edward Frank Schaefer 
Oliver Schirokauer 
Leon A Shirman 
| Harvey J Stein 
| Yu Tau 
| Graham A Taylor 
Todd W Troyer 
Luis G Valdez 
Ping Xu 
Paul Andrew Zeitz 
Yuxi Zheng 
University of California, Los 
Angeles 
Dean Clark Elzinga 
Christoph Johannes Rippel 
| University of California, San 
Diego 
Frank Andreas Baeverle 
| Michael A Button 
» | Kevin Eric Callahan 
Fang-Yi Chen 
Yukuang Chiu 
John D Eggers 
Brett T Garrett 
Debra D Geoffrion 
| Wei Huang 
|  Yudong Huang 
| Alfredo J Julian Jr 
! Alvin R Kuruc 
!  Shangmin Lee 
| Ned Francis Lucia 
Michael E Martini 
Tuan Ba Nguyen 
Peter C Perkins 
Peter Washington Stephens 
Brett A Tangedal 
Paul B Van Wamelen 
Zhenghan Wang 
Mark G Yarbrough 
pon of California, Santa 
ruz 
Jennifer D Cass 
Michael J Dougherty 
zlem Erverdi Imamoglu 
i homas Kern 
| p rk James McCarthy 
versity of Chicago 
lanne S Barnes 
Yay Pant 
“tgey Reznikov 
pus 
U DE de Boor 
"sity of Cincinnati 
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! 
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University of Colorado, Colorado 
Springs 
Daniel G Franke 
Cynthia Diane Kessler 
Richard D LeSage 
Ian M Sheridan 


University of Connecticut, Storrs 
Christopher J O’Donnell 
Haja-Nirina Razafinjatovo 
Paul R Toppo 
Ningyi Wang 
Dong Yan 
Yanming Yao 

University of Florida 
Frank Charles Barone 
Mark Alan Lawler 
Steven Edwin Moore 
Mark Stevenson 
Kenneth J Washington 

University of Houston-University 
Park 
Ed Bednavek 

University of Illinois at Chicago 
Qassem A Qatanani 

University of Illinois at 
Urbana-Champaign 
Darren Michael Allen 
Gebhard Boeckle 
Charles A Holly 
Xiaoling Qian 
Jae-Kwan Shim 
Steven B Tatro 
Michael D Williams 
Qinlin Xu 

University of Iowa 
Luisa Hageman Aburto 
Charles D Ashbacher 
Willie Brown 
Douglas George Bullock 
John Wayne Caldwell 
Cyndi Shiou-Hua Chen 
Kuo-Hsiang Chen 
Yan Chen 
John W Clark 
Wei Zhong Dai 
Juliana Erlijman 
Majid Ershad-Langroodi 
David A Feil 
Yongliang Gao 
Tao Guo 
Duane R Hartse 
Carol Ann Hauenstein 
Chuangping Hu 
Diane Lynn Humphrey 
Roberto Johnson 
Clarise Shigeko Kon 
Goran Ledaja 
Xiaojian Li 
Bernadette Mullins 
Qiyuan Na 
Saib Othman 
Mark Rounds 
Kristopher Allen Spiesz 


Hui-Chun Tien 

Chong-Yih Wu 

Yufei Xiao 

Shengping Zhou 
University of Kansas 

Glenn G Chappell 

Patrick V Robertson 

Zhennong Wang 
University of Louisville 

Bryan K Melsheimer 

Sanjeeb Nanda 
University of Lowell 

Lienchu W McGuire 
University of Manitoba 

Georgina E Scott 
University of Maryland Baltimore 

County 

LePing Zhou 
University of Massachusetts, 

Amherst 

Kenji DeLige 

Yu-Ping Li 

Edward C Thayer 

Ann Houston Wiedie-Hinds 


University of Massachusetts, 
Boston 
Joan Boorstein 
Catherine M Roche 
University of Miami 
Hesna Kabadayi 
Antonio D Ramos 
Jay R Stine 
Joaquin Zabalo 
University of Michigan, Dearborn 
David John Marchand 
Sandra L Winkler 
University of Minnesota-Duluth 
Sarah B Buffington 
Carmen M Latterell 
Michael Z Sakowski 
Xun Zhao 
University of Minnesota- 
Minneapolis 
Mehdi Hakimhashemi 
Kumsup Lee 
Daekeun Lim 
Philip L Osterland 
Jeffrey R Schaefer 
Daniel Allen Schult 
Sharon I Smith 
Gopala Krishna Srinivasan 
Aaron B Tovo 
University of Missouri, Columbia 
Shari Lea Harris 
University of Missouri, Kansas 
City 
Thoms M Pape 
Man-Wah Philip Tsang 
University of Montana 
Li-Chiou Lee 
University of N C at Chapel Hill 


Dari &dssPpBlidéremain. Gurukul kanjit E Bro RETENEN 


Larissa A Bucchi 
Steven M Shalit 
John R Wilson Jr 
University of N C at Wilmington 
Maria Lynn Blanton 
Thomas P Brown Jr 
Katrina Melene Daniels 
Douglas V Nance 
Ping Wang 
University of New Brunswick, 
Fredericton 
Xiubin Xu 
University of New Mexico 
W Vernon Sells 
University of Notre Dame 
Emmanuel Theodore Barois 
University of Oklahoma 
Dora C Ahmadi 
Frank T Anderson 
Lisa R Bittle 
William Carl Blackmon 
Robert F Brandenburg 
Jon Steven Campbell 
James M Charbonnier 
Frances LeAnn Chastain 
Xitai Chen 
Janet S Cummings 
Rebecca E Easley 
Wendell L Jones 
Xuan T Le 
Paul D Lewis 
Tony Hai Lin 
Maris J Mason 
Nancy L Matthews 
Martin R Miller 
Graydon Gary Nelson 
Vassiliki Papapostolou 
Francisco J Quiros 
Tammy L Ryden 
Hana S Shanna 
Xiaoyu Shi 
Karla K Spriestersbach 
Jianhua Wang 
James Patrick Williams 
Amy Wilson 
Peng Zeng 
Jing Zhou 
University of Oregon 
Laurie June Burton 
Stacey A Rodman 
University of Pittsburgh, 
Pittsburgh 
Evelyn Chao 
Charles M De Matas 
Jaebum Ko 
Jesse Lael Longley 
University of Regina 
Juan Dong 
Guili Liu 
Qun Wang 
Guoyu Wu 
Yanan Wu 
University of Rochester 
Binhua Mao 
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Qun Xie 
Yunlei Zhang 


University of Saskatchewan 


Yun Gao 
Lianger Gong 
Jiging Huang 
Qiang Huang 
Aleksandra Kolenc-Saban 
Xiaochun Li 

Eric M Pohorecky 
Shigui Ruan 

Zeljka Tutek 

Shuxun Wang 

Yuke Wang 

Minche Yang 
University of South Carolina 
Ira Amado 
Dwayne Christian Brown 
Yiping Chen 
Gary D Coker 
Neil D D'Souza 
Celeste C Harter 
Chia-Chang Hsiao 
Joshua Fredie Kambira 
Jamel A Kammoun 
Mong-Shu Lee 
Nancy O'Dell 
Leszek Piatkiewicz 
Abdollah Rabieh 
Deborah Carol Salzberg 


University of Southern California 


Jian Jiang 


University of Tennessee, Knoxville 


D C Burwell 
Graciela A Canziani 
Matthew Pap Chamblee 
James M Cox 
Suzanne C Etheridge 
Shelby Dawn Frost 
Michael J Gilbert 
Young Ho In 
Joanna S Jaworska 
Deana M Kee 

Hyun Young Lee 
Deborah Lynn Miles 


University of Texas at Austin 


Janet D Bickham 
Phil R Bombino 
Antonios D Broumas 
Elizabeth Terry Brown 
Mark J Bylander 
Chwen-Ming Chang 
Jen-Yuan Chen 
Warren C H Cheung 
Brena J Diller 

R Brian Doring 
John B Etnyre 
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Matthew Dominic Fassiotto 


Vernon W Fields II 


Ismael Flores-Ceruantes 
Megan Elizabeth Greene 


Robert Paul Haas 
Michael J Huff 
Laura E LeBoeuf 
Shan Li 
Susan R Loepp 
Vickie L Martin 
Harry Nelson Newton 
David R Norris 
Sean A Spanyers 
Timothy Paul Tashjian 
University of Washington 
Cynthia L Burton 
Christine M Guenther 
Gary J Marnach 
David L Petry 
University of Waterloo 
Warren G Anderson 
Kerstin Baxter 
Ian Eric Bell 
James Boritz 
Andrej Brodnik 
Peter Janis Bumbulis 
Lori M Case 
Brian J Chamberlain 
Rupak Chatterjee 
Eddie Cheng 
Paul A Colley 
Ricardo Dahab 
Michel P Devine 
Hang Khanh Du 
Craig Eisler 
Doreen L Erickson 
Quanhe Fan 
Sándor P Fekete 
Barry A Ferguson 
William Scott Flinn 
Xuhong Gao 
Anil K Goel 
Gastao C Gomes 
Gordon R Hamilton 
George A Heckman 
James Won-Ki Hong 
Houben Huang 
Michael D Hutton 
Debasish Jana 
Tommy Jensen 
Bruce L Jones 
Aleksandar Jurisié 
Tamuka N Kaseke 
Carrie Ko 
Kyriakos D Koilakos 
Edward Tey Komla- 
Adzimahe 


M CA Kropinski 
Terence N C Kwan 
Therese Lee 

Lakshmi Menaka Lelwala 
Alejandro Lopez-Ortiz 
Philip K H Ma 

Blair MacIntyre 

K Mah 

David M Mates 
Edmund A McMullen 
Taher Mirnazari 


Michael Sean O’Brien Molloy 


Marcel Mongeau 
Widijanto S Nugroho 
Thomas Papadakis 
Hugues J Philippeaux 
Jing Qin 

Venkatesh Raman 
Darrell Ronald Raymond 
Brad R Reeves 

Reid C Robson 

John W Rogers 

Michael L A Sam Chee 
Anish Shah 

A Hogue Sharif 

Jun Shen 

I Bruce Shepherd 

Fei Song 

E Bruce Spencer 

L Yohanes Stefanus 
Heidi J Strayer 
Xiao-Dong Sun 

Jeffrey Sung 

Hari Titan 

Paul R Van Arragon 
Gottfried Robert Walter 
Norman Bradley Willms 
Steven G Woods 

Jing Xie 

Peter J Yamamoto 
Louxin Zhang 

Xiao Zhu 


University of Wisc, Madison 


Adel Joobeur 


University of Wisc, Milwaukee 


Prema K L Jayasuriya 
Weiqun Li 


University of Wisc, Parkside 


Susan L Foege 


VPI & SU 


Iksung Cho 
Guowei Huang 
Fanglan Liu 

Bobby J Orndorff 
Douglas A Poggioli 
Joanna Rakowska 


: Universit 
Xiong Dapeng Y 


Western Illinois Uniy 
Mark P Bishop 
Kenneth R Holloway 


Michael James Hubbard 

Yun D Kim 

Kue-Sig Kyung 

Dennis E A Lucas 
Western Michigan University 


ersity 


Ghidewon Abay Asmeron 


Jiugiang Liu 
Krzysztof Malecki 
Jamal H Nouh 


Western Washington University 


Joseph B Liddle 
Allen J Mauney 
Wichita State University 

Jamal Amawi 


Mohammed Moncef Hadiji 


Hossein Oloomi 
James S Purtle 
Xiaowu Qi 
Karl D Swartzendruber 
Karen H Taylor 
Ataollah Zamani 
Williams College — 
Mildred E Francis 
Worcester Polytechnic Inst 
Alauddin Ahmed 
Paul Ntinou Christo 


Yale University 
Jorge O G Aarao 
John C Chao 
Ronel Elul 
Tomasz Hrycak 
Soo Teck Lee 1 
David Phillip Qu 
Menelaos T: assopot 
Gerald A williams 
Zhaoming Zhang 
Lareef M Zubair 
Youngstown State Univ 
Paul A Cefrick 


ersity 
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| INSTITUTIONS NOT SUBJECT TO U.S. LAWS 

| : À a. may be requi : 

| copy of this form with the text of recruitment advertisements fco Nie os m E 
ment below). Publication of recruitment advertisements not accompa ied | e 

form may be delayed or denied. panied py. Heic 


Employment at 


(Name of Institution) (City) (coin 


is offered without discrimination on grounds of age, color, race, religion, sex, or national origin 
5 * . 


(Signature) (Date) 
| Name (please print) (Title) 
Please return this form to: Advertising Department 
Notices of the American Mathematical Society 
P.O. Box 6248 


Providence, RI 02940, U.S.A. 


AMS Policy on Recruitment Advertising 


No listing for a position will be printed if it expresses or implies any preference, limitation, 
specification, or discrimination based on age, color, race, religion, sex, or national origin in 
contravention of any federal or state statute prohibiting discrimination in employment on the 
| basis of these criteria. The publisher reserves the right to edit any listing prior to publication 
| which does not conform with federal or state law on discrimination in employment. 


All employers in the United States are required to abide by the requirements of Title VII of 
the Civil Rights Act of 1964, announcing a national policy of equal employment opportunity 
in private employment, without discrimination because of color, race, religion, sex, or national 
origin. All U.S. listings are accepted with the understanding that the employer complies with 
federal requirements. Advertisers not subject to U.S. laws may be required to sign a statement 
that they do not discriminate in employment on grounds of age, color, race, religion, sex, or 
national origin. Applicants should be aware that institutions outside the U.S. may not be legally 
bound to conform to these or similar requirements and the AMS cannot assume responsibility 
for enforcing compliance. Applicants are advised to inform themselves of conditions that may 


exist at the institutions to which they apply. 


In particular, readers should note that the Equal Employment Opportunity Act (42 U.S.C., 


§§2000e et seq.), which prohibits discrimination in employment on the basis of race, religion, 


sex, or national origin, contains (in §2000e-1) an exception from the provisions of the Act 


| for any religious corporation, association, educational institution, or society with respect to 
| employment of individuals of a particular religion to perform work connected with the carrying 
on by such corporation, association, educational institution, Or society of its activities. 


The Age Discrimination Act of 1967 (29 U.S.C., $8621 et seq., as amended), makes it unlawful 
for an employer to discriminate against any individual between the ages of 40 and 70 because 


o “ ” es 
of age. Thus it is legal to seek as an employee someone who is ^over 30," but not one "over 


^ LI n my L2 
50”; neither is it legal to express a preference for someone who is “young,” or is a "recent 
graduate," since the latter ten 


d (on statistical grounds) to be young. 
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advertising. 


Advertising Department. 


July/August issues of the Notices. 


POSITIONS AVAILABLE 


FLORIDA 


UNIVERSITY OF MIAMI 
Department of Math and Computer Science 
Full or Part-Time Lectureships 


| 


To teach algebra, trigonometry and calculus. 
Candidates must have at least a master's 
degree in mathematics or the equivalent. 
Please send resumes to: 
Dr. Alan Zame 
Department of Math and Computer 
Science 

University of Miami 

P.O. Box 249085 

Coral Gables, Florida 33124 
Equal Opportunity, Affirmative Action Em- 
ployer 


MARYLAND 


THE JOHNS HOPKINS UNIVERSITY 
Mathematics Department 


Applications are invited for two positions be- 
ginning July 1991 in analysis, at least one of 
which is at the full professor level. Areas of 
particular interest are partial differential equa- 
tions and geometric analysis. Outstanding 


C 


SUGGESTED USES for classified advertising are positions available, eee 
notes for sale, books being sought, exchange or rental of houses, and a Firat) ealniisted 
THE 1990 RATE IS $50.00 per inch on a single column (one-inch ie No UNE 
from the top of the type; $22 for each additional !/} inch or fraction t er i Eig chargo 
for multiple ads or the same ad in consecutive issues. For an oema n , 
announcements can be placed anonymously. Correspondence will be forwari ed. NER 
Advertisements in the "Positions Available" classified section will be set with a ure 
one-line headline, consisting of the institution name above body copy, Loud d Ph 
headline copy is specified by the advertiser. Advertisements in other sections of the cl d 
Pages will be set according to the advertisement insertion. Headlines will be centere in 
boldface at no extra charge. Classified rates are calculated from top of type in headline to 
bottom of type in body copy, including lines and spaces within. Any fractional text will be 
charged at the next !/» inch rate. Ads will appear in the language in which they are submitted. 
Prepayment is required of individuals but not of institutions. There are no member 
discounts for classified ads. Dictation over the telephone will not be accepted for classified 


DEADLINES are listed on the inside front cover or may be obtained from the AMS 


U. S. LAWS PROHIBIT discrimination in employment on the basis of color, age, sex, race, 
religion or national origin. "Positions Available" advertisements from institutions outside the 
U. S. cannot be published unless they are accompanied by a statement that the institution 
does not discriminate on these grounds whether or not it is subject to U. S. laws. Details 
and specific wording may be found near the Classified Advertisements in the February and 


SITUATIONS WANTED ADVERTISEMENTS from involuntarily unemployed mathematicians 
are accepted under certain conditions for free publication. Call toll-free 800-321-4AMS 
(821-4267) in the U.S. and Canada for further information. 

SEND AD AND CHECK TO: Advertising Department, AMS, P.O. Box 6248, Providence, 
Rhode Island 02940. AMS location for express delivery packages is 201 Charles Street, 
Providence, Rhode Island 02904. Individuals are requested to pay in advance, institutions 
are not required to do so. AMS FAX 401-331-3842. 
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Classified Advertisements 


research accomplishments and commitment 
to teaching are required. These positions rep- 
resent part of the Department's commitment 
to increase its representation in analysis. 

Minority and women candidates are en- 
couraged to apply. The Johns Hopkins Univer- 
sity is an affirmative action/equal opportunity 
employer. 

Applications should 
Committee, Department 
Johns Hopkins Univer 
land 21218. 
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MASSACHUSETTS 


KLUWER ACADEMIC PUBLISHERS 
Science & Technology Division 
Acquisitions Editor, Mathematics 


Kluwer Academic Publishers, a subsidiary of 
the international Wolters Kluwer group based 
in The Netherlands, is further expanding 
its Program of research-level books and 
Journals in mathematics, We wish to appoint 
an energetic, enthusiastic acquisitions editor 


to build upon a Successful b i 
a 
SECUS Se of established 


be sent to Search 
of Mathematics, The 
sity, Baltimore, Mary- 
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APPLIED MATHEMATICS SPECIALIST hit 
n 
Applied Mathematics Specialist; 40 hrs./ wk, | of the 
7 am-3:30 pm; $33,000/yr; Overtime as | à polic 
needed, compensated at $15.86/hr. Job re. ' dual-c: 
quires: Masters degree in Mathematics and 
6 mos. experience as a Mathematician or 
university graduate assistant in Mathematics, | 
Job also reqs.: 1) 1 grad. course in functional 
analysis; 2) 1 grad. course in graph theory; |— 
3) 1 grad. course in advanced algebra; & 4) 1 Ll 
grad. course in topology. Job duties: Develop | 
finite element codes to simulate & analyze LE 
sheet metal forming processes for automotie | i 
components. Design algorithm using theories | 
of mathematics, mechanics, elasticity, & mè ' 
terials. Apply algorithm to create computer Lectur 
codes for analysis of metal stamping E^ prefer 
cess & engineering structures related NET | math 
tomotive manufacturing. Qualified QU to: | Progr 
should send resume & verification ie An 
troit, ' | and s 
7310 Woodward, Rm. 415, De a 
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OREGON STATE UNIVERSITY 


fne Andreotti Assistant Professor position in 
[mathematics will become available September 
lie, 1991. The Andreotti position is a tenure- 
jack position. Teaching duties consist of one 
ourse per term for the first two years. The 
osition includes summer research support 
or the first two summers. It is restricted to 
individuals who have held a Ph.D. for at most 
hree years. Salary depends on qualifications. 


t ‘closing date is December 1, 1990. Write to: 


London Allowance. Apply with C.V. and the 
names of 2 referees to 

Professor D. Preiss 

Department of Mathematics 

University College London 

Gower Street 

London WC1E 6BT 

England 
UCL is an equal opportunity employer. 


COLORING 
THEORI 


14 Professor Bent Petersen, Chair ISRAEL 

| | Staff Selection Committee TECHNION-ISRAEL INSTITUTE OF Steve Fisk 
i Department of Mathematics TECHNOLOGY A 2 
| Oregon State University Department of Mathematics (Contemporary Malen 
| Corvallis, Oregon 97331-4605 Volume 103) 


OSU is an Affirmative Action/Equal Opportu- 
[nity Employer and complies with Section 504 


. |of the Rehabilitation Act of 1973. OSU has 


a policy of being responsive to the needs of 


.' dual-career couples. 


PENNSYLVANIA 


| CARNEGIE MELLON UNIVERSITY 
| LECTURER SELECTION COMMITTEE 
DEPARTMENT OF MATHEMATICS 
PITTSBURGH, PA 15213 


Lecturer to begin August, 1990. Ph.D. or DA 


The Department of Mathematics is actively 
seeking applications in all areas of pure and 
applied mathematics. Several tenure track 
positions are available at all levels. 

The Department incorporates both pure 
and applied mathematics, with a strong em- 
phasis on all aspects of analysis. 

Applications should be sent to: Professor 
N. Liron, Chairman, Department of Mathemat- 
ics, Technion-Israel Institute of Technology, 
3200. Haifa, Israel. 


PUBLICATIONS WANTED 


The focus of this work is the study of 
global properties of various kinds of 
colorings and maps of simplicial 
complexes. In addition to the usual 
sorts of coloring, the author studies 
colorings determined by groups, col- 
orings based on regular polyhedra, 
and continuous colorings in finitely 
and infinitely many colors. The em- 
phasis is on how all the colorings fit 
together, rather than on the exis- 
tence of colorings or the number of 
colorings. Beginning with some fun- 
damental properties of simplicial 
complexes and colorings, the au- 
thor shows how colorings relate to 


W; i i i : ical books, journals, re- 

preferred. To work in t th Wanted: Mathematical books, j A : ; 

a | math department ds nus PN prints, ephemera. Contact R. K. Dennis, various pecka n e. 
| i net theory, and topol- 

" | Program, to enhance the performance of en- Math. Dept., White Hall, Cornell U., Ithaca, omeiry, grap or, a por. 

wz, sneering and science students in freshman NY 14853-7901. Tel: 607-255-4027, FAX: 607- ogy. x : 


| and sophomore mathematic courses. Duties 
j geude teaching a preparation course dur- 
|'hg a summer bridge program, and several 


— |"ecitation sections during the academic year. 


Calculus teaching experience and evidence of 


255-7149. e-mail: 
dennis@mssun7.msi.cornell.edu 


1980 Mathematics Subject Classifi- 
cation: 05 

ISBN 0-8218-5109-8, LC 89-27623, 
ISSN 0271-4132 


= Commitment to teaching and to minority edu- SITUATIONS WANTED 164 pages (softcover), Dec. 1989 
= ae essential. Salary negotiable, attractive Individual member $19, 

BA Send letter of application, resume, Seeking Full Professorship with (1) tenure, List price $31, 
jt tion E of reference to the Lecturer Selec- (2) adjustments, (3) seniority since 1/1/76 at institutional member $25 
ve 10) ommittee. An Affirmative Action/Equal Ph.D. granting institutions with teaching load To order, please specify 
y PPortunity Employer. f 0 to 6 cr. hrs. per term. Age 44, Speciality: $ 
z of 0 106 c SD 3 : CONM/103NA 
" Algebraic Topology (Lefschetz Type Fixed E 
d | — Point Theorems). M. Experience: '67 to 83. All prices subject to change. Shipment 
00. Available immediately. C. Vora, 1178 Milford will be made by surface. For air delivery 
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UNIVERSITY COLLEGE LONDON 
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Appli - 
| the ations are invited for a Lectureship in 


St., Rear, Johnstown, PA 15905. 
SS aed 


MATHEMATICS PROFESSOR, TEACHING 
AND RESEARCH, Ph.D. 1978. Speciality: 
Functional Analysis. Eleven published papers. 


| add, Ist ook $5, each additional book 


$3. maximum $100. Prepayment 
required. Order from American Matne- 
matical Society. P.O. Box 1571, Annex . 
Station. Providence, Ri 
02901-1571, or cal toll 


pred experience in teaching, free 800-321-4AMS(321- $j 
T Noi euren oti Mathematics fom Sacer D eee ee eC Strong com- 4267) in the US. ond **. j d 
ect matha "Shdidates in all branches of pure adminis 1 d e Conadatochargewith NE 
5 Memati i mitment to teaching. References and resu mee 4 
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Classico ric measure theory or some area of m 
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* A scale £11,399-£16,755 with £1,767 
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EMPLOYMENT SERVICES 


AT THE COLUMBUS MEETINGS 
August 8 - 11, 1990 


Did you know there are 
job placement services 
at the Summer Joint Mathematics Meetings? 


The Mathematical Sciences Employment Register would like to make 
employers and applicants aware of the job placement services that will be 


provided at the Joint Mathematics Meetings in Columbus, Ohio, August 8 - 
11, 1990. 


Unlike the Employment Register during the Winter Joint Mathematics 
Meetings, the summer job placement services do not involve scheduled 
interviews. Instead, there will be a central location at the Columbus 
Meetings where applicants may post their résumés and employers may list 
job openings. It is then up to employers and applicants to schedule their own 


interviews. Individuals can contact each other using the Message Center 
provided at the Meetings. 


In addition, a Summer List of A 
cal scientists seeking emplo 
Meetings. 


pplicants, containing résumés of mathemati- 
yment, will be published and available at the 


More information on the employment services available at the Columbus 


Meetings may be found in the pro z : 1 1990 
issue of Notices, pages 459 - Tan gram for the Meetings, in the Apri 
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Games and Economic Behavior 
publishes original and survey papers 
dealing with game-theoretic modeling in 

| the social, biological, and mathematical 

|| sciences. Papers published are mathe- 
matically rigorous as well as accessible 
to readers in related fields. The purpose 
of the journal is to facilitate cross-fertili- 

|| zation between the theory and 

|| application of game-theoretic reasoning. 


IMPACT of 
Computing in 
Science and 
Engineering 


IMPACT of Computing in Science and 
Engineering focuses on articles from the 
areas of mathematical and scientific 
modeling, scientific computing, computer 
Science, and scientific and engineering 
applications. 


Volume 2 4 
(1990), 4 
ISSN 0899. 8240 issues 


In the U.S.A. and Canada: $80.00 
All other countries: $92.00 


Stop by our Booth at the AMS Meeting! 


All pri x n 
Prices are in U.S. dollars and are subject to change without notice. 


Sam 


recuse copies and privileged personal rates are available upon 


le: 4 * 5 
St. For more information, please write or call: 


S0279p 


Interdisciplinary Applications 


1250 Sixth Avenue, San Diego, CA 
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Editor 
Ehud Kalai 


Northwestern University, Evanston, Illinois 
Research Areas Include 

e Game theory 

* Economics 

* Political science 
* Psychology 


* Biology 
* Computer science 
* Mathematics 


A Representative Selection of Articles 


Robert J. Aumann and Sylvain Sorin 
Cooperation and Bounded Recall 
Itzhak Gilboa and Eitan Zemel 
Nash and Correlated Equilibria: Some 
Complexity Considerations 
Nimrod Megiddo 
On Computable Beliefs of Rational Machines 
Alvin E. Roth 
Two-Sided Matching with Incomplete 
Information about Others Preferances 


ames 


In the U.S.A. and Canada: $100.00 
All other countries: $122.00 


Volume 2 (1990), 4 issues 
ISSN 0899-8256 


Managing Editor 
Peter Deuflhard 


Konrad Zuse Center, Berlin 
Federal Republic of Germany 


Editorial Board 


Ivo Babuška, Franco Brezzi, Jack Dongarra, 
Iain Duff, Albert M. Erisman, Feng Kang, 
James Glimm, Wolfgang Hackbusch, 
Anthony C. Hearn, Willi Jáger, Egon Krause, 
Simon Levin, Oliver McBryan, James Murray, 
Olivier Pironneau, Werner Rheinboldt, 
Ulrich Trottenberg, Jürgen Warnatz 


A Representative Selection of Articles 


H. Melenk, H. M. Moller, and W. Neun 
Symbolic Solution of LargeStationary Chemical 
Kinetics Problems 

Ivo Babuška, B. Guo, and Manil Suri 
Implementation of Nonhomogeneous Dirichlet — 
Boundary Conditions in the p Version of the Finite 
Element Method 

J. Molenaar and P. W. Hemker 
A Multigrid Approach for the Solution of the 2D 
Semiconductor Equations 


€ 


ACADEMIC PRESS, INC. 
Journal Promotion Department 
92101, U.S.A. 
(619) 699-6742 
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Free classroom 
device with pur 
30 calculators. 
Showing is much more 
telling. So we've dev 
room display 
calculators. 


display 
Chase or 


Powerfy 
eloped spe 
S for our two mos 
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cial class. 
t advanceq 


The new scientific expandable HP 485% 
calculator and the Cost-effective Hp 2 
are designed to put your students on the 
cutting edge of calculus and engineering 
With more built-in functions and graphics 
solutions than any other calculator, > 


If your department or students purchase 
30 HP 48SX or HP 28S caleulators (ora 
mix of both), we'll give you a free HP 48SX 
and plug-in classroom display (an $850 
retail value). Or a classroom display version 
of the HP 288 (a $500 retail value). And 
free teaching materials in the bargain. 


Call us at (503) 757-2004 between 8am 
and 3pm PDT for more details. Or write: 
Calculator Support, Hewlett-Packard, 
1000 NE Circle Blvd., Corvallis, OR 97330. 
Offer ends October 31, 1990, and applies 
to instructors at college and high school 
levels only. 


There is a better way. 
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Are You Missing Out on the 
Magazine Everyone is Talking About? 


Winner of the Society for Technical Communications Award 


e The Mathematical 


Editor-in-Chief: Sheldon Axler, Michigan State University 


Everyone is talking about The Mathematical Intelligencer, an award-winning magazine written for 
all mathematicians. With each issue, the Intelligencer provokes and stimulates the wide world of 
mathematics with articles that discuss current fads, past trends, theorems and people, philosophy and 
history. 

Did you miss the last few issues? 

If so, you missed Steven Krantz vs. Benoit Mandelbrot in the Fractal Dispute, “The Einstein- 
Wertheimer Correspondence on Geometric Proofs and Mathematical Puzzles” by Abraham and Edith 
Luchins, “Some Topological Problems in Mathematics,” by Daniel R. Baker, “The Story of the Higher 
Dimensional Poincaré Conjecture (What actually happened in Rio)” by Steve Smale and “Quasicrys- 
tals: The View from Les Houches,” by Marjorie Senechal and Jean Taylor. 

You also missed regular columns like “The Mathematical Tourist,” “Years Ago,” “Stamp Comer, 
“Reviews,” and “Opinion.” Don’t find yourself in mathematical darkness any longer, subscribe now 
to The Mathematical Intelligencer. 


The Mathematical Intelligencer is available for the low subcri 
written and appealingly illustrated, the Intelligencer informs an 
professional readership. 


ption price of $32.00. Enjoyably 
d entertains its international and 
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[V/] Please enter my subscription 
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( v e The Mathematical Í 

Check enclosed : 
apitelliqencer b ( va payable to Springer-Verlag New York, Inc.) 


[_1Charge my: [ AmEx [ 1VISA [ IMC 


E a 
ISSN 0343- : issues, $32.00 Dae — 
N 0343-6993 Title No.283 1990, 4 issues, $ Gite = 0 


s are filled as sigan .—.——————— 0: 00 0 


Journal subscriptions must be prepaid. Subscription 


issues are published. Price includes postage and handling. Nan. o D NG 
Retum to: Springer-Verlag New York, Inc. Address eee 
i Attn: Dean Smith 
i 175 Fifth Avenue City/State/Zip e re DE 


New York, NY 10010 


b Springer-Verlag Ep 
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Kluwer for Mathematics 


GLOBAL OPTIMIZATION 
Call for Papers 


GLOBAL OPTIMIZATION is an international journal dealing with theoretical anq 
computational aspects of seeking global optima and their applications in science, 


Management and engineering. 


Editors: R. Horst, Trier, (Managing Editor) 
e V. Bulatov, Irkutsk e J. Evtushenko, 
Moscow e C. Fleury, Liege e C. Floudas, 
Princeton e P. Hansen, Montreal e H. 
Konno, Tokyo e G. McCormick, Washing- 
ton D.C. e J. Mockus, Vilnius e P.M. 
Pardalos, University Park e E. Polak, Berke- 
ley € A. Rinnooy Kan, Rotterdam e J.B. 
Rosen, Minneapolis e H. Tuy, Hanoi. 


Editorial Advisory Board: F.A. Al-Khayyal, 
Atlanta e H.P. Benson, Gainesville e B. 
Betro, Milano @ C.G.E. Boender, Rotter- 
dam e Y. Cherruault, Paris e I. Diener, 
Gottingen e J. Dolezal, Praha e H. Eschen- 
auer, Siegen e J. Falk, Washington, D.C. e 
W. Forster, Southampton e J.B. Hiriart- 
Urruty, Toulouse e T. Ibarald, Kyoto e S. 
Jacobsen, Los Angeles e P. Newmann, 
Dresden e P. Y. Papalambros, Ann Arbor e J. 
Pintér, Budapest e H. Ratschek, Düsseldorf 
e H.D. Sherali, Blacksburg e R. Strongin, 
Gorky € A.G. Sukharev, Moscow e N.V. 
Thoai, Hanoi € A. Zilinskas, Vilnius € F. 
Zirilli, Roma. 


The first issue of the journal is scheduled to appear in the first quarter of 1991. 


The journal of GLOBAL OPTIMIZATION will publish carefully selected papers dealing 


with every theoretical computational and a 


global optimization problem, 
from the global one exist. 


Optimization is understood in the wi 
stochastic and combinatorial program 
and approximation as well as nonline 
Besides research articles and ex 
optimization, papers on numerical ex 
management and the sciences are welco 
(possibly unsolved) problems arising fr 


Submissions to the new journal 
English) should be sent to: 
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| applicational aspect of global optimization. In a 
global optima are sought, although local optima different 


Idest sense including, for example, nonlinear, 
ming, multiobjective programming, control, £2 


ar systems, algorithms for parallel architectures, t€ 
pository pa 


mes 


om applications. 
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are now being accepted. Four copies of the manuscr!? is ( 
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Kluwer Academic Publishers 

Editorial Office B 
ournal of Global Optimization 

Attn: Ms. L. Lutz 

P.O. Box 17 


The Netherlands 
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PUBLISH OR PERISH, INC. 
MATHEMATICS LECTURE SERIES 


413 Marcos Dajezer et al., Submanifolds and Isometric Immersions 


From the Preface: “The guiding principle of these notes is the use of the theory of flat bilinear forms 
which was introduced by J. D. Moore as an outgrowth of E. Cartan’s theory of exteriorly orthogonal 
quadratic forms. Flat bilinear forms are the natural tool to treat rigidity problems in the theory of 
submanifolds. We devote the last four chapters to develop the theory of flat bilinear forms and to 
present many applications. Most of the results we prove are fairly recent, although we also provide 
new proofs of some classical results. The first five chapters are dedicated to present basic material 
on submanifolds. The background necessary for reading these notes is a working knowledge of basic 
facts and concepts in Riemannian Geometry.” 


Cloth, 173pp. $26.00 45% discount with prepaid orders. 


#12 John McCleary, User’s Guide To Spectral Sequences 


A very nice presentation aimed at anyone with a basic course in algebraic topology. 
JAS, American Mathematical Monthly brief review. 


Thus this book is both a textbook for beginners in the subject and an encyclopedic reference book 
for experts... 
McCleary has undertaken and completed a daunting task; few algebraic topologists would have the 
courage to even try to write a book such as this. The mathematical community is indebted to him 
for this achievement! 

W. S. Massey, Bulletin of the American Mathematical Society. 


The book is written in a pleasantly discursive manner, mixing the memory of the pioneers of the 
subject with the desire to impart their hard-gained knowledge to us lesser mortals. 


A. A. Ranicki, Mathematical Reviews. 


Cloth, 423pp. $40.00 45% discount with prepaid orders. 


#11 Peter B. Gilkey, /nvariance Theory, The Heat Equation, and the Atiyah-Singer Index Theorem 


A complete treatment of the Atiyah-Singer index theorem using heat equation methods. Invariance 
theory is used to identify the integrand of the index theorem for the four classical elliptic complexes 
with the invariants of the heat equation, yielding a proof of the Atiyah-Singer theorem in com- 
plete generality. Heat equation methods are also used to discuss Lefschetz fixed point formulas, ps 
Gauss-Bonnet theorem for manifolds with boundary, and the twisted eta invariant. The fourth an 
final chapter treats more specialized topics, including recent work of the author. 


Cloth, 349 pp. $40.00 45% discount with prepaid orders. 


BACK BY POPULAR DEMAND! 


jons. 


#7 Dale Rolfsen, Knots and Links 


A new printing of this classic work, with many correct 


ones diii 


Paper, 439pp. $40.00 45% discount with prepaid orders. 


Visit us at the August Meeting, booth 10 
Houston, TX 77027 (U.S.A.) 


3701 W. Alabama, Suite 450-130 
C. I Publis pane latare tinburr Goreng in fosgmlion 
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HAMILTONIAN SYSTEMS, TR ANS 
TION GROUPS AND SPECTRAL T 


LIE THEORY, DIFFERENTIAL 
EQUATIONS AND REPRESENTATION 
THEORY 
Edited by Véronique Hussin 


This volume contains the proceedings—34 articles— 
of the Annual Seminar of the Canadian Mathematical Soci- 
ety held at the Centre de recherches mathématiques, Univ- 
ersité de Montréal, August 1-11, 1989. 

The topics covered include: non-linear integrable 
Hamiltonian systems, Lie theoretical basis of separation of 
variables, classification of differential equations, construc- 
tivemethodsin the theory of Liealgebrasand groups, affine 
Kac-Moody and Virasoro algebras, Jordan and Lie superal- 

P gebras. 
CDN $38 / US $34; 464 pages 
ISBN 2-921120-03-8 


PROCEEDINGS OF THE CONFERENCE ON 

AUTOMORPHIC FORMS AND ANALYTIC 

NUMBER THEORY 

Edited by Ram Murty 

This volume contains the proceedings—11 articles— 

ofa workshop held fromJune6 toJune1 1,1989 atthe Centre 
de recherches mathématiques, Université de Montréal. 
Contents: A. Adolphson and S. Sperber, Exponential Sums 
on (F,*; E. Bombieri, On Vinogradov's Mean Value Theorem 
and Weyl Sums; D. Bump S. Friedberg and J. Hoffstein, On 

Waldspurger's Theorem, W. Duke and H. Iwaniec, An Esti- 
mate for Coefficients of L-Functions; F. Delmer and J-M. 
Deshouillers, Simplexesa Coordonnées Entières; D. Goldfeld, 
Parametrization of Modular Elliptic Curves by Poincaré Series; 
M. Huxley, Conjugacy Classes in Congruence Subgroups; V.K. 
Murty, Non-Vanishing of L-Functions and Their Derivatives; 
R. A. Rankin, Sums of Cusp form Coefficients; D.E. Rohrlich, 
The Vanishing of Certain Rankin-Selberg Convolutions; F. 
Shahidi, Best Estimates for Fourier Coefficients of Maass Forms. 
CDN $20 / US $17; approx. 150 pages 
ISBN 2-921120-04-6 


I Please send me. copy (ies) of 
L - ——— 


Add per order $2 for shipping and handling. 


Check or money order payable to CRM enclosed $ 


Centre de recherches mathématiques 

Université de Montréal 

| C. P. 6128-A 
_ Mo 
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FORM METHODS 


Edited by J. Harnad and J. E. Marsden 


This volume contains the proceedin 
of a workshop held at the Centre de recher 
tiques, Université de Montréal, Oct. 20-26, 1 
some of the most active researchers in the are 

The topics covered represent a cross- 
rent work on: integrable Hamiltonian sy 


5S— 


21 articles 
ches mathéma. | 


FORMA. | 
RANS. | 


989, at Which | 


a participated, | 
Section of cur. | 
Stems, transitionty | 


chaos, algebro-geometric and Lie theoretic methods, com | 
puter algorithms, Hamiltonian symmetry reduction and | 


quantum groups. 


CDN $30 / US $27; approx. 250 pages 


ISBN 2-921120-05-4 


TABLES OF REPRESENTATIONS OF 
SIMPLE LIE ALGEBRAS—Vol. I: Exceptional | 


Simple Lie Algebras 
W. G. McKay, J. Patera and D. W. R 


and 


This volume contains basic information about all | 
simple complex Lie Algebras and about many irreducible | 
finite dimensional representations of theexceptional simple 
Lie algebras. There are extensive tables of branching rules | 


(reduction of representations) for maximal reductive sub | 
correspond: | 


algebras together with branching rules for the 


ingWeylgrouporbitsand multiplicitiesofdomi 


nantweight. | 


Also included are smaller tables of branching rules for | 


maximal subjoining and for tensor products of A 
tions. The tables are accompanied by a chapter devo 


description and properties of the tabulated quantities. 


Similar tables for classical Lie algebras ofra 


24 will be published in subsequent volumes. 
aoe is available separately at a cost of $100 
) 


CDN $40 / US $37; approx. 350 pages 
ISBN 2-921120-06-2 
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Casio makes it easy 


e 
d for teachers to make points. 
í Introducing the OH'7000G graphic projectable calculator. 
overhead projector capability. 
This enables all the students 
1 | in your class to see your work. 
h | And to follow along on their 
own calculators. 
| The FX7000G is the 
a world’s first scientific to con- 
| GERD aE vert equations to graphs. 
P Begun Ata touch of a button, it 
| ooo computes and graphs com- 
C GS CJ C CJ CJ plex equations from algebra. 
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&S ES ES ES E 


Geometry. Calculus. Trigo- 
nometry. Physics. Statistics. 
Even fractals. 

It overwrites graphs. 
Traces points. Magnifies and 
reduces. Programs and stores 


Tbacher's overhead projectable calculator 


| i "Hm Em IEEE individual computations. ~ The Casio OH7000G 
| UG UU OG And features Casio's largest graphic projectable calculator. 
| ER display screen—16 characters Now it's easy to make points 
, FX7000G handheld calculator for students py lines. with your students. 
Now it’s easy to get your This powerful scientific caso, Ino. Calculator Products Divison, 
:| point across. With the Casio assists both teachers and 570 Mt. Pleasant Avenue, Dover, NIOTROI uem 
a OH'7000G graphic project- students. In fact, the National 
able calculator. Council of Teachers of Math- 
Ed This new teaching tool ^ ematics endorses the use of C ASI oO 
: combines the FX'7000G graphing calculators in class- Pet ps 
scientific calculator with an rooms across the country. Where Mirac oa 
| ; 
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The Aerospace Corporation invites applications from mathematical scientists interested In apply- 


ing their skills in an industrial environment. Aerospace is a not-for-profit corporation located near Los 
Angeles which provides technical assistance to the United States Air Force for its space systems. 


In addition to applied mathematicians, the Corporation employs persons with skills in pure 
mathematics including, but not limited to, harmonic analysis, combinatorics and graph theory. The 
fields of probability and statistics, particularly as applied in estimation theory, are of special interest 
and several positions are available. Applicants holding a doctorate will be given preference over 


those with lesser education. 


The Aerospace Corporation has an extensive computer facility including CDC, CRAY, IBM, 


VAX and CONVEX mainframes, a large number of engineering workstations and personal computers, 


and a network which connects the systems. 


We are an affirmative action/equal opportunity employer which welcomes applications from 
women and minorities. U.S. citizenship is required. To apply, send a resume to The Aerospace 
Corporation, Professional Placement, M3/118, P.O. Box 92957, Dept. PJ214, Los Angeles, 
CA 90009. 


(4) The Aerospace Corporation 


Affirmative Action Employer. 


XonTech is a highly respected, Progressive R&D firm spe- 
cializing in the development of advanced concepts, tech- 
nologies and systems to support numerous defense 
programs. Our employees prosper in a climate of teamwork 
and technical challenges. XonTech enjoys national reputa- 
tion in the fields of radar and communications, missile and 
sensor phenomenology, flight test data analysis and 
ap USD ss We take pade in our technological 
capabilities, growth and stability, as well a 

resource: OUR PEOPLE. y eee 


Our work offers exceptional visibility and direct client con- 
tact with opportunities for technical and managerial ad- 
vancement. We have the following openings: 


SOFTWARE ENGINEERS/ 
PROGRAMMERS 


EA ; We need to hire 
several individuals whose responsibilities will involve: 


e Algorithm development 
e Software design & implementation 
e Testing 
e Software documentation & maintenance 
e Experience with Fortran and/or 
C is required 


CHALLENGE IS EVERYTHING 


PHYSICISTS 


Van Nuys, CA 
We need bright, energetic and flexible mathematicians and 
Physicists for these challenging assignments. We have 
positions available for all levels of experience. Backgroun 
in one or more of these following areas is highly desirable: 
e Physical interpretation of sensor data 
e Advanced signal processing 
e Algorithm development 
* Sensor design 
* Algorithm design experience for parallel architectures 
* Mathematical modeling of physical phenomena d 
We offer challenging assignments, competitive salaries, v B 
an outstanding benefits package complemented bY 
pleasant, small company working environment. 


U.S. CITIZENSHIP REQUIRED 


sfs i g 
Qualified professionals are invited to submit resumes ar , 
Salary history to: Human Resources Dept., A 9 1406. 


Inc., 6862 Hayvenhurst Ave., Van Nuys, CA 9 


Es XonTech, Inc. 


"People, Science and Technology" 
Southern California * Northern California 
Colorado Springs * Washington, D.C. 
Huntsville, Alabama 


Equal Opportunity Employer M/F/H/V 
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MER | Dedicated to mathematics 


With Leo you can write mathematics and see it 
on your PC’s screen as you type. Leo displays 
special symbols, fractions, matrices, square roots, 
super and sub scripts, fonts, accents. Matrices, 
parentheses, braces, etc. automatically adjust to 
the required size. Leo reads and writes TEX files. 
Print with Leo draft printer, or with your TEX 
program. Convenient menu and control key oper- 
ation. Requires IBM PC or compatible with 512k. 
Specify AMSTEX or LATEX. $150. MC/VISA or 
check. 


Wm. C. Brown Publishers 
is pleased to announce 12 
outstanding new and re- 
vised math titles for 1991. 
Voted Publisherofthe Year 
bytheNational Association 
of College Stores (NACS), 
WCB is committed to giv- 
ing you only the very best 
ineducational productsand 
services. 


Draft printing matches screen display: 


ee —sinO | 


sinð cosO 


ABK Software 
4495 Ottawa Place 
Boulder, CO 80303 


(303 )-494-4872 (319) 588-1451 + 2460 Kerper Blvd. e Dubuque, IA 52001 


Positive Definite Unimodular Lattices 
with Trivial Automorphism Groups 


Etsuko Bannai * (Memoirs of the AMS, Number 429j 


In this book, the author proves that there exists a lattice with trivial 
ry genus of positive definite unimodular 
1 > 43 for the odd unimodular case and 
rmulas for 


THE UNIVERSITY OF BERNE, 
SWITZERLAND 


invites applications for the position of 


automorphism group ineve 
Z-lattices of rank m (with 7 
m > 144 for the even unimodular case). Siegel's mass fo 
lattices (for both orthogonal and hermitian cases) are used in the 
proof. In addition, the author shows that, for those positive definite 
unimodular Z-lattices in the given genus and of rank m, the ratio of 
the mass of classes with nontrivial automorphisms to the mass of all 
classes approaches 0 very rapidly as m increases. The book is 
intended for researchers and advanced graduate students in the areas 


of number theory and quadratic forms. 


PROFESSOR OF MATHEMATICS 


Candidates should exhibit outstanding research ac- 
complishments. Willingness to teach at all University 
levels in German language is expected. Applicants 
should send a curriculum vitae, a list of publications 
and an outline of the prospective research activities to: 
Erziehungsdirektion, Amt fiir Hochschulwesen 
(1600.26/88), Sulgeneckstrasse 70, CH-3005 Beme, 
Switzerland. The closing date for applications is 


S : E : 2 i 
'hematics Subject All prices subject to change. Shipment w | 
deem : be made by surface. For air delivery add, 


S e Mathem 
r nember 30, 1990; the position opens October 1, R a zaie ete 
a LC 90-31824, ISSN 0065-9266 maximum $100. Prepayment required. 


S / 1 Order from American Mathematical 
70 pages (softcover). May 1990 | i 
Individual member $10. Society, P.O. Box 1571, Annex Station, 
List price $16, Providence, RI 02901-1571, or call toll p 
Institutional member $13 free 800-321-4AMS 1321-426) in the | 
To order, please specify continental US. and Carada ii c 
MEMO/429NA with VISA or MasterCard. Í 


n 


iter information is available from Professor H. M. 

eee head of the Department of Mathematics of 
* University of Berne, Sidlerstrasse 5, CH-3012 
ere, 


ukul Kangri Collection, Haridwar 
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Leningrad 
Mathematical 


| Journal 


Translation of AJıreĝpa H AHAJIH3 


| About the Journal 


| The Leningrad Mathematical Journal is a cover- 
| to-cover-translation into English of Asre6pa u 


| ananas , published by the mathematics section 
of the Academy of Sciences of the USSR via the 
Leningrad branch of "Nauka". With research 
Papers, expository surveys, and book reviews, 
the Leningrad Mathematical Journal contains 
contributions by some of the most prominent 
Soviet mathematical scientists. Readers will 
appreciate this opportunity to keep abreast of 


The topics explored in the first issues range Over 
a wide array of mathematical areas. A brief 
sampling includes: probability methods in the 
theory of conformal mappings, quantization of 
Lie groups and Lie algebras, almost cocommuta- 
tive Hopf algebras, valence bonds in quasicrys- 
tals, the dynamics of analytic transformations, 
algebraic K-theory, and compact four-dimen- 
sional exotica. 


The publication of the Lenin grad Mathematical 
Journal is part of a larger effort by the AMS to 
stimulate interactions between American mathe- 
maticians and their Soviet colleagues. In this 
spirit, the Society is proud to offer this new 
journal. 


Soviet developments in all areas of mathematics. 


New in 1990 


The American Mathematical Society is pleased to announce a new 


translation journa] 


| Leningrad 
| Mathematical 


Six issues per year, ISSN 1048-9924 
Volume 1, 1990: List $720*, AMS Institutional Member $576* 
Volume 2, 1991: List $785*, AMS Institutional Member $628* 


* Add for postage: Surface delivery to destinations outside the U.S. 
and India-$13; to India-$23. Expedited delivery to destinations in 
North America-$16; elsewhere-$30. (1991 Volume: $17 in North 

America; $50 elsewhere) 


NOTE: Subscriptions to AMS journals are sold only ona calendar 
year basis (January-December). Split and multiple year subscrip- 
tion orders will not be accepted. Cancellation refunds are computed 
by deducting an $8 cancellation fee, and the price of each issue 
already shipped, from the price paid. 


To begin your subscription, please use Order 
Code 90LMJ/NA (1990) or 91LMJ/NA (1991) 
and call or write to: American Mathematical 2i 
ciety, P. O. Box 1571, Annex Station, Provi- 
dence, RI 02901-1571. 


To request a sample issue, please use Order 
Code LMJ/SAM/NA and call or write t0: 
American Mathematical Society, P. O. Po* 
6248, Providence, RI 02940-6248. 


For faster service, call 800-321-4AMS 
(321-4267) in the U. S. and Canada; 
401-455-4000 elsewhere 

FAX: 401-331-3842 

E-mail on Internet: CustServ9 MATH. 


ams.coM 
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AMERICAN MATHEMATICAL SOCIETY 


RENE iL1LLLL LLL LA 


Please read the reverse side of this form to determine what member- 
ship category you are eligible for. Then fill out this application and 
return it as soon as possible. Your name will be added to our mailing 
lists upon our receipt of your completed application, and payment for 


member dues. : i 
Subscriptions to the Notices and the Bulletin (New Series) are in- 


cluded as part of your membership. 


Family Name 


Please indicate below the way your name should appear in the Combined 
Membership List 


Family Name First Middle or Initial 
Place of Birth isle desistere ea a e 
City State Zip/Country 
Date of Birthe soeur eere reir EE 
Day Month Year 


If formerly a member of AMS, please indicate dates... ...... 22er 


Check here if you are now a member of either MAA [O or SIAM O 


Degrees, with institutions and dates ..... s.s t 
Present positions.. < -aenean ere eletmielstersle late selmi nck cs M 
Firm or institution eode ee Seah worse ww we leet meee ia 

City State Zip/Country 


Signature 


HD LL 


Prepayment Methods and Mailing Addresses 
All payments must be in U.S. Funds. 


Send checks, money orders, UNESCO coupons to American manema 
ical Society, P.O. Box 1571, Annex Station, Providence, RI 02901-15 


requested and mail to 


To use VISA or MasterCard, fill in information 
or Mare E EC Providence, RI 02940- 


American Mathematical Society, P.O. Box 6248. 
6248. 


For Foreign Bank Transfers: The name and address of the AMS bark i 
Rhode Island Hospital Trust National Bank, Account #000-753-111, One 
Hospital Trust Plaza, Providence, RI 02903, U.S.A. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Fields of Interest 

If you wish to be on the mailing lists to receive nforma- 
tion about publications in fields of mathematics in which 
you have an interest, please consult the list of major 
headings of the 1980 Mathematics Subject Classifica- 
tion below. Select no more than five category num- 
bers and fill in the numbers where indicated on the left 
These categories will be added to your computer record 
so that you will be informed of new publications or spe- 
cial sales in the fields you have indicated. 


00O General 
O1 History and biography 
03 Mathematical logic and foundations 
04  Settheory 
05 Combinatorics 
O6 Order, lattices, ordered aigebraic structures 
08 General mathematical systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra; matrix theory 
16 Associative rings and algebras 
17  Nonassociative rings and algebras 
18 Category theory, homological algebra 
19  K-theory 
20 Group theory and generalizations 
22 Topological groups, Lie groups 
26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variabies and analytic spaces 
33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational caiculus 
45 Integral equations 
46 Functional analysis 
47 Operator theory 
49  Caiculus of variations and optimal control; 
optimization 
51 Geometry 
52 Convex sets and related geometric topics 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifoids 
60 Probability theory and stochastic processes 
62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of parücies and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum mechanics 
82 Statistical physics, structure of matter 
83 Relativity 
85 Astronomy and astrophysics 


86 Geophysics 3 
90 Economics, operations research, programming. 
games 


92 Biology and behavioral sciences 


93 Systems theory; control 
94 Information and communication, circuits 
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Membership Categories 


Please read the following to determine what membership category you 
are eligible for, and then indicate below the category for which you are 


applying. 


For ordinary members whose annual professional income is below $43,000, 
the dues are $70, for those whose annual professional income is $43,000 or 
more, the dues are $92. 

The CMS Cooperative Rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $43,000 or less, 
the dues are $60 and for those whose annual professional income is above 
$43,000, the dues are $78. 

For a joint family membership, one pays ordinary dues, based on his or 
her income, and the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 

Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $138. 

For either students or unemployed individuals, dues are $23, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $46. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($70 or $92). 

The annual dues for external members, those who reside in developing 
countries which do not have any mathematical society, are $49. 

Members can purchase a multi-year membership by prepaying their cur- 
rent dues rate for either two, three, four or five years. This option is not 
available to either unemployed or student members. 


1990 Dues Schedule 


For any category of membership where more than one dues level is given, 
see the above for descriptions of Members' Categories. 


Ordinaryimember aa ee deer ve cL lul L1 $700 $92 
CMS Cooperative rate... ... 2... ok LaL. L1 $600 $78 
Joint family member (full rate)... l.la. O $700 $92 
Joint family member (reduced (ENG) costae qoaaane TR L1 $500 $72 
Contributing member (minimum SOS MEE ee mj 
Student member (please uon cce Eun. L1 $23 
ppeuabiovedimembel(plesse verify) oes nn a. L1 $23 
Reciprocity member (please verify)? ....... 6. O $460 $700 $92 
PCIE! GN IUIEET Gon CU Se err O $49 
Multi-year membership..................... S forcer years 
7 Student Verification (sign below) 
HTT ONES SELENE SIS DCO NN 
aoUoHi0SODOUonSaBOHngO COSS 65o50ds currently working toward a degree. 


2 Unemployed Verification (sign below) / am currently unemployed and 
actively seeking employment. My unemployment status iS not a UT j 
voluntary resignation or of retirement from my last position. i: 
3 Reciprocity Membership Verification (sign below 
ber of the society indicated on the right and am therefo 
membership. 


) Lam currently a mem- 
re eligible for reciprocity 


Reciprocating Societies 


L] Allahabad Mathematical Society 

L] Asociación Matemática Española T 
L] Australian Mathematical Society A 
O Berliner Mathematische Gessellschaft ey i 
O Calcutta Mathematical Society V. | | 
L] Dansk Matematisk Forening y 
O Deutsche Mathematiker-Vereinigung eM. a 
O Edinburgh Mathematical Society X re 
O Gesellschaft fiir Angewandte 


T 
Mathematik und Mechanik h 
Glasgow Mathematical Association a 
Indian Mathematical Society 0 
Iranian Mathematical Society E 
Irish Mathematical Society S 
Islenzka StaerOfraedafélagid 


Israel Mathematical Union i 
János Bolyai Mathematical Society : 
Korean Mathematical Society 

London Mathematical Society 

Malaysian Mathematical Society 

Mathematical Society of Japan i ( 


Mathematical Society of the Philippines | 
Mathematical Society of the Republic of China | ( 
New Zealand Mathematical Society 

Nigerian Mathematical Society 

Norsk Matematisk Forening 

Ósterreichische Mathematische Gesellschaft = 
Polskie Towarzystwo Matematyczne 

Punjab Mathematical Society 

Ramanujan Mathematical Society 

Real Sociedad Matematica Espanola 

Sociedad Colombiana de Matematica 

Sociedad de Matematica de Chile 

Sociedad Matematica de la 

Republica Dominicana 

Sociedad Matematica Mexicana 

Sociedade Brasileira Matematica ) 
Sociedade Brasileira de Matematica 

Aplicada e Computacional 

Sociedade Paranaense de Matematica | 
Sociedade Portuguesa de Matemática | 
Societat Catalana de Matemàtiques / 
Société de Mathématiques Appliquees 
et Industrielles 

Société Mathématique de Belgique 
Société Mathématique de France 
Société Mathématique Suisse ; 
Southeast Asian Mathematical Society 
Suomen Matemaattinen Yhdistys 
Svenska Matematikersamfundet 
Union Mathemática Argentina 

Unione Matematica Italiana 

Vijnana Parishad of India 

Wiskundig Genootschap 


ooma000000000000000000000 
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EMPLOYMENT INFORMATION IN THE MATHEMATICAL SCIENCES 


The American Mathematical Society, the Mathematical Association of America, and the Societ for Industri 
Applied Mathematics publish Employment Information in the Mathematical Sciences six times a a pea and 
resolution was passed on October 25, 1974, by the Council of the American Mathematical Sasa ^ . r fo s 
the AMS adopts principles that all positions in the mathematical sciences shall insofar as BE he cee 
and that the standard place for the advertisements to appear is the publication Employment In focii : Mes ; 
resolution was subsequently approved by the Board of Governors of the Mathematical Association of Ane z 
The November, January, March, May, and August issues contain listings of open positions, information for which 
has been provided by heads of mathematics departments of colleges and universities in the United States Canada 
and overseas. In addition, these issues contain descriptions of open positions within government Kiun and 
other nonacademic areas. The December issue contains résumés of job applicants who will be participating in the 
Employment Register at the January Annual Meeting. 


Subscription rates include first-class delivery in North America and airmail delivery elsewhere. The 1991 subscription 
starts with the November 1990 issue and ends with the August 1991 issue. All subscribers receive all six issues 
regardless of when the order is received. 


————————————————LK————S ee” a aa a a aaa ae a ae re 


Subscription Order Form 


\ Check one: O Institution, $135; O Individual, $81; O Student or unemployed, $34* 


Ordered by Mail to (if different) 


*To qualify for this rate, please complete one of the following: 


OI am currently unemployed and actively seeking employment. My unemployed status is not the result of 
voluntary resignation or retirement from my last position. I am not enrolled in a graduate study program. 


Olam a full-time student in a program leading to a degree or diploma at — — —— — — — — — —— 


NENNEN -————— — 
(signature) 


Prepayment is required. Make checks payable to the American Mathematical Society and mail to P.O. Box 1571, 


Annex Station, Providence, RI 02901-1571. 


Change of Address Form 
Old address New address EEUU E 


DC ESAME eI EN T eM 


Ren ML LEAL RE UE a DRE MESE d 


c S uo 


CRINE uL. eU c 


Please check one: 
El Use my new address only for my EIMS subscription. 


O Use my new address for all mailings from the American Mathematical Society. 


CC-0. In Public Domain, Gury ul Ksegri Role tions Peweidence, RI 02940-6248. 


r Mail address changes to: American Mathematic md 


Staple 
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Fold here 


NO POSTAGE |! 
NECESSARY | | 
IF MAILED 
j IN THE 
| UNITED STATES 
. 
: BUSINESS REPLY MAIL = 
1 
1 FIRST-CLASS MAIL PERMIT NO. 554B PROVIDENCE, RI — 
4 a 
E 
COE 
: POSTAGE WILL BE PAID BY ADDRESSEE — 
A ; d 
Customer Services end 
AMERICAN MATHEMATICAL SOCIETY -— 
P. O. Box 6248 
Providence, RI 02940-6248 
lived aH i Fa b Hl 
Fold here 
| 
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For VISA or MasterCard orders, send to: For orders with remi 
remittances, send to: 


ae ae eee Society American Mathematical S 
.O. Box atical Society 
Providence, Rhode Island 02940-6248 Er 1571. Annex Station 
(800) 321-4AMS (321-4267) (401) pe Island 02901-1571 
dered by: : 
Sg Mail to (if different): — ENDS 


QTY CODE | AUTHOR and TITLE 
PRICE 


—L—TL 


o Air Delivery 


Total due (All orders must be prepaid in U.S. funds) 


Charge by phone in the continental U.S. and Canada 
800-321-4AMS (321-4267) 


D Check or Money Order BG VISA O MasterCard 


Card 
Number 


Card Expiration Date .— ————— Signature REN uuu usui 


Prices are subject to change without notice. 


Books are sent via surface mail (UPS to U.S. addresses and printed 
matter elsewhere) unless air delivery is requested. The shipping and 
First Each handling charges for air delivery book orders are shown in the table. 
vp 5 Reviews indexes and review 

Book Additional Maximum volumes are sent via surface mail to any destination unless air deliv- 

is requested. Postage for surface mail is paid by the AMS. Air 


Shipping and Handling 


i ery is 
Air $5 $3 $100 delivery rates, which will be quoted upon request, must be paid by 
the purchaser. Software: Nonindividual customers need not prepay 
with the order. - 


provided a Purchase Order number is given 
NOTI ware/books are sent via UPS to U.S. addresses and via U.S. postal 
service air parcel post to addresses outside the U.S. Add shipping and 
handling for Software/Books: $8 per order in the U.S. and Canada; 


$35 per order air delivery outside the U.S. and Canada. 
Customers in these areas should request price information 
from and direct their orders to the following distributors: 
Europe/Middie East/Africa: Clarke Assoc.-Europe Ltd.. 
43a Small Street. Bristol BS1 1DE, Engiand. Tel. 01-0272- 
268864, Telex 445591 CALORB G; Fax 0272-266437 

n Co. Ltd., P.O. Box 5050, Tokyo Interna- 


AMS individual membership 
AMS institutional membership Japan: Maruze 
Er 100-31, Japan. Tel. Tokyo 272-7211, Telex J26516 


AMS corporate membership. In Public Domain. Gurukuj Kangri &eiledtiPublsthiensaP vt. Ltd.. 45. J. N. Herdia Marg.. 
AMS institutional associate Ballard Estate, Bombay 400038, India 


Please send information about 


0000 
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Customer Services 


| AMERICAN MATHEMATICAL SOCIETY | 
| P. O. Box 6248 Nev 


Providence, RI 02940-6248 
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Change of Address 


Members of the Society who move or who change po- of members' honors, awards, and information on Soci 
sitions are urged to notify the Providence Office as soon service. Information of the latter kind appears sieh 
E passible. in Notices. T 

Journal mailing lists must be printed four to six weeks When changing their addresses, members are urged to 
before the issue date. Therefore, in order to avoid dis- cooperate by supplying the information requested below. 
ruption of service, members are requested to provide the The Society's records are of value only to the extent that 
required notice well in advance. they are current and accurate. 

Besides mailing addresses for members, the Society's If your address has changed or will change within the 
records contain information about members' positions next two or three months, please fill out this form, supply 

!and their employers (for publication in the Combined any other information appropriate for the AMS records, 


| Membership List). In addition, the AMS maintains records and mail to the address given below. 


Name: Customer code: 


Change effective as of: 


Old mailing address: 

NEW mailing address) — — — — m s ODDO 

New position: — ~ aa eel 
| If mailing address is not that of your employer, please supply the following information: 


i 
i 


New employer: 


Locatio JEN ——————————— 
n of employer: Ee zii Cod 
City State/Province : 


Telephone number(s): — U 
Electronic address(es): — A————— 
Recent honors and awards: ————ÉM 
Persona] items for publication in Notices: — = 


| Mail completed form t0: 


: 2940 
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NEW SERIES 
University Lecture Series 


The AMS is pleased to announce the University Lecture Series. This new book series provides a way 
for excellent, and sometimes inspired, lecture series to reach an audience beyond those able to attend 
the live lectures. Presented by the outstanding mathematicians of our day, these lectures will be impor- 
tant for their mathematical insight and depth, as well as for their historical and archival value. The 
inaugural volume in the University Lecture Series is described below. 


Selected Applications of 
Geometry to 
Low-Dimensional Topology 


Michael H. Freedman and Feng Luo 
(University Lecture Series, Volume 1) 


and proceed to the topology and geometry of foliated 
3-manifolds. They also explain, in terms of general 
position, why four-dimensional space has special 


This book, the inaugural volume in the new Univer- 


sity Lecture Series, is based on lectures presented at | | LS 


Pennsylvania State University in February 1987. 


The Lectures attempt to give a taste of the accom- University attributes, and they examine the insight Donaldson 
plishments of manifold topology over the last 30 c rs theory brings. The book ends with a chapter on exotic 


structures on R^, with a discussion of the two compet- 
ing theories of four-dimensional manifolds, one topo- 
logical and one smooth. 


years. By the late 1950s, algebra and topology had 
produced a successful and beautiful fusion. Geo- 
metric methods and insight, now vitally important 
in topology, encompass analytic objects such as 
instantons and minimal surfaces, as well as 
nondifferentiable constructions. 


Background material was added to clarify the discus- 
sions in the lectures, and references for more detailed 
study are included. Suitable for graduate students and 
researchers in mathematics and the physical sciences, 
the book requires only background in undergraduate 
mathematics. It should prove valuable for those 
wishing a not-too-technical introduction to this vital 


area of current research. 


Keeping technical details to a minimum, the authors 
lead the reader on a fascinating exploration of 
several developments in geometric topology. They 
begin with the notions of manifold and smooth 
structures and the Gauss-Bonnet theorem, 


i i : jety invoi 1 to standing order customers prior to the publication of each 
Standing Orders are accepted for any book series published by the Society. Proforma invoices are uc mno ae ee 


New volume. Shipment is made upon receipt of payment and publication. To begin a standing order 
Customer Services 401-455-4000. 


1980 Mathematics Subject C lassifications: 57, 53. 54 
ISBN 0-8218-7000-9, LC 89-18287 
79 pages (softcover), December 1989 


All prices subject to change. Shipment will be made by surface. 
For air delivery add, 1st book $5, each additional book $3, 
maximum $100. Prepayment required. Order from American nber 1 
Mathematical Society, P.O. Box 1571, Annex Station, Individual member $20, List price $33, 
Providence, RI 02901-1571, or call toll free 800-321-4AMS AS ke Institutional member $26 F 
(321-4267) in the U. S. and Canada to charge with VISA, DS To order, please specify ULECT/INA 
or MasterCard. 
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Mathematical Surveys and Monographs  ( 
Co d 3v^21/ £ co-00-Tw 65 , PPRCHLEWSKTECGE {UG OZ nat 
phs series is one you're already familiar with. It's been fs). 3 
around since 1943, when The Problem of Moments by J. A. Shohat and J. D. Tamarkin was pub: Sa 
lished. The series has grown over the years and includes important mathematical monographs that 
cover a broad spectrum of areas such as function theory, analysis, approximation theory, algebra, anq 
topology. Each of the books is designed to give a survey of the subject and a brief introduction to its 


recent developments and unsolved problems. 


The Mathematical Surveys and Monogra 


The editorial committee... 
Victor W. Guillemin M. Susan Montgomery (Chairman) 


David Kinderlehrer 


„invites you to participate in the development of this classic series by 


t 


e consulting them as reference books e using books in this series in your courses 


e recommending them to your library e submitting manuscripts for publication 
to begin a standing order to the Director of Publication at the AMS 


New and Recent Publications in Mathematical Surveys and Monographs 


Each new title is exceptional. All are the high quality mathematical publications you've grown to expect in the Mathematical 
Surveys and Monographs series. Yet the variety of topics and areas of mathematical interest make them perfect reference 
books or possible textbooks for graduate level courses. 


Q Representation theory and harmonic analysis on Q Asymptotic behavior of dissipative systems by 
semisimple Lie groups, edited by Paul J. Sally, Jr. Jack K. Hale, 1988, 198 pp. (LC 87-33495; ISBN 0-8218- 
and David A. Vogan, Jr., 1989, 350 pp. (ISBN 0-8218- 1527-X). List $58, Inst. mem. $46, Indiv. mem. $35, 
1526-1). List $88, Inst. mem. $70, Indiv. mem. $53, Code SURV/25NA 
Code SURV/31NA 

O Noetherian rings and their applications, edited by 
Q The Markhoff and Lagrange spectra by Thomas W. Lance W. Small, 1067) 118 pp. i 87-14997; ISBN 
Cusick and Mary E. Flahive, 1989, 96 pp. (ISBN 0- 0-8218-1525-3). List $41, Inst. mem. $33, Indiv. mem. 
8218-1531-8). List $42, Inst. mem. $34, Indiv. mem. $25, Code SURV/24NA 


$25, Code SURV/30NA 
O Introduction to various aspects of degree theory in 


D Amenability by Alan L. T. Paterson, 1988, 416 pp. Banach spaces by E. H. Rothe. 1986, 254 pp. (LC 86- 
(ISBN 0-8218-1529-6). List $95, Inst. mem. $76, 8038; ISBN 0-8218-1522-9). List $66, Inst. mem. $53, 
Indiv. mem. $57, Code SURV/29NA Indiv. mem. $40, Code SURV/23NA 

C) Direct and inverse scattering on the line by OQ Noncommutative harmonic analysis by Michael E. Taylo 
Richard Beals, Percy Deift, and Carlos Tomei, 1988, 1986, 344 pp. (LC 86-10924; ISBN 0-8218-1523-7). List 
209 pp. (LC 88-14487; ISBN 0-8218-1530-X). List $74, Inst. mem. $59, Indiv. mem. $44, Code SURV/22NA 


$57, Inst. mem. $46, Indiv. mem. $34, Code SURV/28NA 
O The Bieberbach conjecture: Proceedings of the 


A Basic hypergeometric series and applications by symposium on the occasion of the proof, edited by 

Nathan J. Fine, 1988, 144 pp. (LC 88-6235; ISBN 0-8218- Albert Baernstein, David Drasin, Peter Duren. and wo 

1524-5). List $42, Inst. mem. $34, Indiv. mem. $25, Albert Marden, 1986; reprinted 1987, 260 pp. (LC 86-10 j 

Code SURV/27NA ISBN 0-8218-1521-0). List $50, Inst. mem. $40, Indiv 
mem. $30, Code SURV/21NA i 

O Operator theory and arithmetic in H° by Hari Bercovici, C) Partially ordered abelian groups with interpolation 

1988, 275 pp. (LC 88-10344; ISBN 0-8218-1528-8). List by Kenneth R. Goodearl, 1986. 358 pp- (LC ud. 


$71, Inst. mem. $57, Indiv. mem. $43, Code SURV/26NA ISBN 0-8218-1520-2). List $74, Inst. mem. 
mem. $44, Code SURV/20NA 


Standing orders are accepted for this and any other series published by the Society. Proforma invoices are sent to standing 


order customers prior to the publication of each new volume. Shipme i t and publication. 
: - nti t of paymen 
To begin a standing order, please contact Customer Services at the AMS. pu e ; 


PREPAYMENT REQUIRED. Order from the American Mathe: eR M : Station Providence, RI 
, P.30. 571, Annex : 

02901-1571, or call 800-321-4AMS (321-4267) in the U. S;'ánd Canada Wo OA AS ewhere) to use VISA or Master- 

Card. Prices subject to change. Free shipment by surface; for optional air delivery? please add: 

additional $3, $100 maximum. For information on numbers 1-19, please refer to the AMS €atal 
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